Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



t/g j l'.:>'^. (i ? .\0_ 



Sattiatt CoUcie liitais 



I 



PROM THE 



UNITED STATES GOVERNMENT 



DigtizedbyGoO' Ic 



Digitized by LjOOQIC 



y Google 




I(^i^09.^l(0 



WAR DEPARTMENT. 

CORPS OF ENGINEERS, U. S. ARMY. 



1 . 



^ut-wcB of ^oi^tlievn and ^ottTxuiestevn ^aTics. 



BULLETIN No. 12 B. 



LAKE MICHIGAN AND GK^N ? 



TO SUPPLEMENT THE INFORMATION GIVEN UPON THE CHAFt . . 

OF THE GREAT LAKES, AND ISSUED W(TH THOSE 

CHARTS FROM THE OFFICE U. S. LAKE 

SURVEY, DETROIT, MICH. 



[ALt FBETIOUB BULLETINS FOB THE IBOTE-NIMKD W1TEB8 SHOULD BE DE8TB0TED.) 



Gnnd B*pid>, Mlcb. 



lliral. npaa ujiplinllDD, rrom Iho lollowjiiE U. S. Engtrnwr Offlcn 



G. L. GILLESPIE, 

BRIG. GEN., CHIEF OF ENGINEERS. U. S. ARMY. 
1802. 



y Google 



U 5. Gcvcffimfn':. 



WAB DEPABTUENT 
Document No. 1G7, 
OtnCM Of m f*^ 



Digitized by LjOOQIC 



THE GREAT LAKES, THEIR HARBORS, CHANNELS, 
AND NAVIGABLE TRIBUTARIES. 

' Binj>BTIN NO. 12 B, HAT 82, 1908. 

The cbarti (o which the IntannUloii pgrtalni u* deUEnkted Jd UoJiri foe each bvhar, chunel. or tribnUr;. 
Dejilha niew to meui Ikke lerall it not otherwiee etMed. 

LAKE MICHIGAN (INCLUMNG GREEN BAY). 

LengUi, steamer track, Cbioogo to Straits of Uackinac milea.. 831 

Length (right line) from abont 67° 80', sonth end, to 86° 4S', north 

end miles.. B07 

Breadth (right line) on ahont 40° 25' north latitude do... 116 

Depth, maximiun recorded by Lake Surrey feet.- 870 

'Area of water anrface sqnare miles.- 3S,400. 

•Area drained do... 46,700, 

•Area, total, <rf baein - do.- 68,100 

fRainfall, average annaal inches-- 88 

tHean aorface above mean tide at New York City (49 years, IMO- 

1901) feet-. B8l!06 

{Standard high water (of 18S8] above mean tide at New York 

City- : - feet- 584.84 

tStondard low water (adopted for new charts) above mean tide at 

New York City - feet-- 678.00 

JHean surface below mean snrface of Lake Superior do-.. SO.M 

}Uean surface above mean surface of Lake Huron do... 0.0 

■Opening of navigation, average date at Straits of Hackinac April 17 

*Clodng of navigation, average date at Straits of Mm-lrimy- January 



U. S. WEATHER BUREAU STORM-WARNING DISPLAY STATIONS.f 

Bio Sable Point. High. Flagitaff. —Oao mUe south of light, 120 feet west 
of life-saving station. 

Caluhbt, III. Ste Chicago. 

Cbarlkvoiz, Mich. Flagataff. — In fnmt of telegraph office, near the bridge 
and opera honse. 

Cbioaoo, III. Flagataffs. — Auditorium tower, and at life-saving stetion on 
Illinois Central Pier No. 1, South Chicaoo. Steel tower.— On southwest cor- 
ner of Life-Saving Service reservation. Electric Ugfate. 

I Vor pgtlvd IWO-inS, MIM leet ftboie mcmD tide U New Tork Cllf- 
•Deep WUannyi OtHnmlHioii, IBM. 
tVolted SUtee Wather Bdru. 
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EscANABA, UiCH. Sted tower.— Oa roof of office building comer Harrison 
avenue and Ludington street. 

FoBD Biter, Mich. Flagtlaff. 

Frankfort, Mich. Steel tovKr.— On bluff, south eide of barbor. > 

Olaistohb, Mich. Flagstaff.~Top of elevator at docks of "Soo" Railway. 

Glkn Haven, Mich. Flagataff.~~Oa outer end of Day's Pier. 

Qrand Havkn, Mich. Steel (otpct.— Cutler House, comer Third and Wash- 
ington Btreets. Electric lights. 

Obren Bat, Wis. Flagstaff.—ComeT of Washington and Main streets. 

H01J.AND, Mich. Flagstaff.— At life-saving station, Ottawa Beach. 

Kbnosha, Wib. Flagstaff.—^mamit'B Block, ncntbeaBt comer of Main and 
Pearl streets. Electric lights. 

Eewahnbe, Wa. Flagataff.—NoAt harbor, close to t«1egraph office. 

Lddinoton, Mich. Steel toieer. —Three blocks from lake. Electric lights. 

Mackinaw, Mich. Steel toioer. — On grounds of the Lake Marina News Asso- 
ciation. Electric hghts. 

Manibtxb, Mich. £feel touwr.— Comer of Pine and Seomd streets. Electric 
lights. Flagstaff.— At life-eaving station, north ride of enbsnce to harbor. 

Hanisthjdb, Mich. Flagataff.—Omce of Chicago Lumbering Ooupany, 2S0 
yardtt north of dock. Electric lights. 

Manitowoc, Wis. Steel totoer.—On river front, two tdocks from lake. Elec- 
tric HghtB. 

Mznohineb, Mich. Flagstaff.— No. 1 Engine House. Electric ligbtir. 

Michigan Citt, Ind. Flagataff.—TraakHa Street bridge. 

Milwaukee. Wib. flopsfa/.— Mitchell Building, Boutheatt corner East 
Water and Michigan streets. Electric lights. Life-eaving station. Ftag- 
ttuff.—Janea Island, near entrance to Milwaukee Rivet; dispUjrs dajr warnings 
only. 

MuBKEOON, Mich. Steel tower.— At Pere Marquette Railroad Depot, near 
Goodrich Dock. Electric lights.. 

Racine, Wis. Steel tower. —Orte Mock from lake on elevated ground. Elec- 
tric lights. 

St. J06EPB, Mich. Steet touvr.— On bluff near Hotel Wbitcomb. £3ectne 
lights. 

Sahoatcck, Mich. Flagstaff.— iSnacax street, opposite Sangatnck Howe. 

Sheboyqan, Wib. Steel towr.—Post Office Block. Electric lights. 

South Chicago, III. See Chicago. 

South Haven, Mich. Steel tower. — On lightbaose reservation. 

StUBOKON Bat, Wia. Flagstaff —Ona thousand feet east from draw of 
bridge. Electric lights. 

U. S. LIFE SAVING STATIONa" 

Baileys Hahbor, Wis. On easterly side of harbor. 

Beaver Island, Mica. Near light in harbor. 

Bia Sable Point. Mioh. One mUe south of Ught aa Big Sable Point. 

Chaklevolx, Mich. Sonth side entrance of harbor. 

Calcuet, III. See South Chicago. 

Chicago, III. North end of Jackson Park Old Chicago. South side 
entrance to Chicago River on Illinois Central Pier No. 1. See also Sonth 
Chicago. 
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EvANSTON, III. On the Northwestern Univeraity grounds, 
FRANsroRT, Mich. South side entrance of harhor. 
Grand HavKn, Mich. North side entrance of harbor. 
Grande Points ac Sable, Mich. See Big Sable Point. 
Holland, Mich, In the harbor, south side. 
Kenosha, Wis. In the harbor, on Washington Island. 
Kewaunee, Wis. North side entrance of harbor, 
LuDiNQTON, Mich. North side entrance of harbor. 
Manistee. Mich. North side entrance of harbor, 
HiCHIOAN City, Ind, East side entmnce of barber. 
Milwaukee, Wis. On Jouea Island, south side entrance of harbor. 
Muskeoon, Mich. North side entrance of harbor. 
North Manitou Island, Mich. Near Pickard's Wharf. 
Pentwater. Mich. North side entrance of harbor. 

Plum Island, Wis. Near northeast point of island, 2 ntiles northwest of 
Pilot Island light. 
Point Betsie, Mich. Near light 
Racine, Wis. In the harbor, 
St. Joseph, Mich. In the harbor, north side, 
Shbboyoan, Wis. Entrance to harbor, nortfa side. 

Sleeping Bear Point, Mich. About I i miles northwesterly of Glen Haven. 
South Chicaoo, III. North Bide entrance of Calumet Harbor. 
South Haven. Micb. North side entrance of harbor. 
South Manitou Island. Mich. South nide of harbor. 
Sturoeo.v Bay Canal, Wis. At easterly entrance, north side. 
Two Biters, Wis. North side entrance of harbor. 
White River, Mich. North side entrance of White Lake. 



EAST SHORE OE LAKE HICHIQAN. 

The east shore of Lake Michigan is generally composed of fine sand, large 
quantities of which are set in motion by severe on-shore winds and storms. 
Such harbors as eiisted before Improvement by the United States were in the 
mouths of creeks or small rivers, or the outlets from small lakes near the lake 
shore, either in their natural condition or partially improved by local ent«r- 
prise. At many of them sufficient depths for large vessels existed within the 
shore line and in the main lake just outside, hut the entrances were obstructed 
by extensive bars (generally close to the shore line), formed partly by the sand 
thrown up by storm waves, or blown from the banks into the streams and car- 
ried down by the current, and partly by the sediment brought down from the 
upper watersheds. I>nring the stormy season, when the harbors were most 
needed for shelter, the bars increased in height and extent, and although some* 
what cut down by scour during the freshet period, they rendered the channels 
shifting and uncertain at all times. 

In 1836 the United States began works of improvement at Michigan City and 
St. Joseph ; in IfJOS and 1S67 operations were begun at various other harbors on 
the east shore, the chief object being the removal of the bars at the entrances. 
The invariable plan was to confine the current between parallel piers, walls, or 
jetties, suitably directed, and a moderate distance apart, varying with the size 
of the stream and the needs of the harbor. Before improvement by the Gov- 
ernment, depths at natural entrances varied from barely enough to permit the 
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paasage of email fishing boats np to 1 1 feet at Muskegon and 13 feet at Orand 
Haven, at both of which places an increased depth had been secored by works 
constmcted by local interests. In ever; case the channel was greatly improved 
by Government operations, the bar being washeii into deeper water; but, with 
the extension of the piers into the lake the shore line advanced, the lake bottom 
was built up on both sides of the entrance by the sand set in motion by winds 
and currents, and intercepted by the piers, and the entrance channel again 
shoaled, but usnally not back to the original depth. This shoaling was followed 
by pier extensions and dredging, effecting the present channel depths, which, 
althongh invariably mnch greater than before improvement^ are sometimes in- 
anfflcient for the larger vessels of to-day. The natural processes which formed 
the original bars are still in operation, and, as time goes on, the channels dete- 
riorate nnless dredging on a large scale is resorted to. or the piers extended. At 
most of the harbors the piers are now so long that repairs and maintenance 
moke serious inroads upon available funds, and at all of them dredging is nsn- 
ally required each spring. Further extension of piers can, in most instances, 
afford but temporary relief at disproportionate cost: dredging is the only 
remedy adequate to maintain existing depths and to prevent further radical 
advance of the shore lines. 

It is of especial importance to navigation interests to note that the dangerous 
storms of the fall, winter, and early spring are usnally westerly, making en- 
trance to the reetrict«d harbor channels of the east shore especially diflScnlt, and 
sometimes increasing dangers by the formation of storm bars. 

When existing projects are completed, there will be npon this shore three 
artificial harbors of refuge, affording a depth of not less than W feet, including 
Portage Lake, with an entrance 8?0 feet wide. 9 miles north of Manistee, and 
not more than IS miles due east of the direct course from South Hanitou to 
Chicago; Grand Haven, with an entrance 400 feet wide, and Michigan City, 
with one 8B0 feet wide. Harbor Springs, on the north shore of Little Traverse 
Bay, while limited in area, is one of the hneat natural harbors of refuge on the 
lakes, affording security in any weather. Petoakey Harbor, on the south shore 
of Little Traverse Bay, is formed by two detached breakwaters with an entrance 
between them 150 feet in width: these breakwaters, however, were built to 
shelter the wharf, and it is a difficult harbor for smaller craft to enter in stormy 
weather, and for larger vessels to make at any time. 

WEST BHOBR OF LAKE MICHKIAK. 

Most of the rivers Sowing into Lake Michigan from the west are small and 
unimportant, the only large streams being the Menominee and the Fox. both of 
which empty into Green Bay, the most important arm of Lake Michigan. The 
harbors along the western shore of Lake Michigan are generally loc.ited at the 
mouths of rivers, the improvement consisting of two parallel piers extending 
Into the lake, and protecting adredged channel. Two harbors, Waukegan, 111., 
and Port Washington, Wis., are entirety artificial, consisting of dredged basins 
protected by piers and revetments. The only natural harbors, never improved 
by the United States, are Escanaba and Gladstone, Mich., situated on Little 
Bay de Noquette. One harbor of refuge, located in Milwaukee Bay and pro- 
tected bya breakwater, affords commodious and safe anchorage for all clasaeaof 
vessels. Green Bay and Lake Michigan are connected by a canal extending 
from Lake Michigan to the head of Sturgeon Bay. an entnary of Green Bay. 

As a result of the improvements made and maintained by the United States, 
all of the important harbors on the west shore of the lake are now accessible to 
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vessels drawing from 18 to 30 feet. Before these improvements were made the 
maximum draft did not eiceed 10 or 12 feet, and ae the mootha of the rivers 
were generally obstructed by bars, landings were made at projecting "bridge" 
pierH, which could be nsed only in comparatively calm weather. 

The rivers being generally small and draining comparatively limited areas, 
carry down slight quantities of material, and freshets therefore canse little 
silting np of the channels. While dredging for the maintenance of all the arti- 
ficial channels is necessary, usually on account of sand washed in from the lake, 
there is marked difference in the quantity of dredging required between harbors 
sitnated only a few miles apart. 

The harbor at Uanitowoc, Wis. , is about fl miles southwest of Two Rivers, 
and about 33 miles north of Sheboygan. At Manitowoc dredging is necessary 
only once in throe or four years, while it is required annually at Two Rivers 
and Sheboygan. Similarly, Milwaukee is about 31 miles to the north of Racine; 
at the latter place it is necessary to dredge annually, while at Milwaukee once 
in three or four years is sufBcient. 

Both Manitowoc and Milwaukee are sitnated at the months of rivers rather 
larger than the average for the west shore ; bat both harbors are located in bays, 
which aSord protection from storms. It is the littoral drift of sand due to 
storms and currents, rather than material brought down by the rivers, that 
tends to obstruct the channel entrances. This drift extends into bays only in 
a small measure, but along the general shore it is more or less continuous, being 
greatest during storms. South of Manitowoc the drift is generally to the 
southward; north of Manitowoc, while not so well defined, it is generally to 
the northward. 

The winter navigation of Lake Michigan is of importance, and is increasing. 
At the present time there are the following regular winter lines of steamers in 
this district ; 

Two lines from Milwaukee to Racine and Chicago. 

One line from Milwaukee to Sturgeon Bay Canal and intermediate ports. 

One line from Milwaukee to Grand. Haven. 

One line from Milwaukee to Ludington. 

One line from Manitowoc to Ludington. 

One line from Manitowoc and Kewaunee to Frankfort. 
Efforts have been made to maintain a regular winter line from Frankfort to 
Menominee, via Sturgeon Bay Canal or "Death's Door," but as yet they have 
not proved successful. 



Alqoma, Wis. (formerly Ahnapee). The entrance to this harbor is formed 
by two piers extending into Lake Michigan at the mouth of Ahnapee or Wolf 
River, In the immediate vicinity of the piers the elevation of the ground is 
only a few feet above lake level, but at about 600 feet north and 3,600 feet 
south, it rises to a height of 40 feet or more. 

Original condition: A depth of 3 feet of water at entrance; SOO feet Inside 
thereof, a limestone ledge with a depth of 4 feet over it. 

The present project provides for the maintenance of existing works and the 
completion of the 13-foot channel 100 feet wide to the bridge (a distance of 
about 1,000 feet inside of the present shore line), and 60 feet wide for a distance 
of 800 feet above the bridge. 

Dredging is frequently necessary to maintain the required depth between the 
piers. 
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The north pier cooaistH of a main atraoture 803 feet long and a detached por- 
tion 300 feet long; the south pier, of a uiain Btractnre 9TG feet long and a 
detached portion ISO feet long. The main and detached piers are connected by 
guide piling and project heyond the present shore line 1,050 feet and 710 feet, 
respectively. The clear width between them at entrance is 200 feet, and at the 
narrowest part 125 feet. 

The length of the improved channel from the harbor entrance to the npper 
end thereof is about 2,500 feet. 

Jnly 18, 1901, there waa a depth at the entrance of 16.1 feet; thence to the 
shore end of the harbor piers, a channel with a least width of 00 feet and a least 
depth of 11.8 feet; thence to the bridge, a channel about 11 feet deep, with a 
least width of about 60 feet; thence for a distance of 620 feet above the bridge 
the channel is BO feet wide with a depth of 10 feet. These soundings are reduced 
to the stage of water represented on the charts. The actnal stage on the date 
specified was 0,6 foot lower. 

The channel, though narrow, is easily and safely navigated. 
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Harbor Rules and Regulations. 

8bo. 2. It shall be the duty of the harbor master • * * to preventany and 
all persons from putting any sawdust, logs, bark, or any other material or thing 
into said river or harbor, and from makinj; or erecting any nuisance therein ; to 
have charge of any and all vessels lying in said river or harbor, to determine 
where they Hhsll lie, and also to remove any and all vessels to some other place 
when the pnhlic or private good, in bis opinion, will be better subserved, and to 
settle any and all claims of any and all vessels as to their right or priority of 
place in said river or harbor, and to make all needful rules for the government 
of the river and harbor, auhject to the approval of the city council. 

Sec, 3, The said harbor master shall have polic,e powers, and as such may 
exercise the duties of a constable or other police officer in keeping the peace in, 
on. or about the harbor or river in said city, and for that purpose he may arrest 
with or without process anyandallpersons there found violatingany law of this 
State or ordinance of this city, and bring them before the police justice of said 
city to be dealt with according to law and the ordinances of said city. 

Sec. 4, Any person or persons who shall be guilty of placing any logs, saw- 
dnat, bark, or other material or thing in said harbor or river, or shall make, 
erect, or place any obstruction or nuisance in said river or harbor shall be guilty 
of a misdemeanor, and on conviction thereof, shall be fined not more than ten 
dollars nor less than one dollar for each and every offense. 

Sec, 6. Any person or persons who shall refuse to obey any reasonable rule or 
order of said harbor master, shall on conviction thereof, forfeit to said city the 
sum of not less than five and not more than twenty -five dollars. 

Ahnapee or Wolf River is navigable as far as the first rapids, about 7 miles 
distant from the mouth, with a depth of water of not less than 6 feet. The bed 
of the river is solid rock, 

Chartg: Coatt Chart No. 1, Lake Michigan; North End of Lake Michigan; 
Lake Michigan. 



:zedb,G00<^Ie 



Abcadia, HicH. Is sitnated od North Bar Lake, a body of water 4,800 feet 
long, mirtti and south, with an extreme width of abont i],4l>0feet in tfaeBOUthem 
part. From the north end, about 3.000 feet of the length of the lake is from SOO 
to 800 feet wide and 30 to 88 feet deep, with the iSfoot curve following very 
close to the shore line. This part of the lake is parallel to the shore line of Lake 
Uicfaigan and separated from it by a narrow strip of land from 300 to 760 feet 
wide. Arcadia is situated at the north end of this deep, narrow portion of the 
lake. The larger, sonthem portion haa depths of 15 feet or more in its western 
half , and shoalfi off into a marsh at the east end, where it receives its only stream 
(Bar Creek). The channel connecting with Lake Michigan is about 3,700 feet 
from the north end and 1, 100 feet from the south end of North Bar Lake. The 
sides were protected by slab and pile revetments and two piers were boilt into 
Lake Michigan, June 7, issu. — The north pier was 1,035 feet long and pro- 
jected 660 feet beyond the shore line; the south pier was 1,341 feet long and 
projected ■'i.^0 feet beyond the shore line; the available depth between the piers 
was from 1 1,5 to 12 feet: the width botween the piers was 165 feet at the inner 
end and wider at the onter end. 

Chcaia: Coast Chart No. S, Lake Micliigan; North End of Lake Michigan; 
Lake Michigan. 

Aux Becs Scies Lakk, Mich. See Frankfort. 

Beaver Island, Mich. Beaver Harlwr, near the northeast point of Beaver 
Island, affords shelter from all eicept sontheiist wind*. 

Chartg: North End'of Lake Michigan ; Benvrr Inland Group; Lake Michigan. 

Benona, Mich, (on east suobe of Lake Michigan, at the foot of Stony 
Lake, aboot 13i miles north of White Lake Harbor}. Stony Lake is about 
8,100 feet long and from 900 to 1,800 feet wide, with depths of from 15 to 51 feet, 
the IS-foot curve being within abont 100 feel of the shore line, except at the 
extreme east end. where the lake becomes shoaler. Stony Creek, a shallow 
stream abont SO or 40 feet wide, enters the lake at the extreme northeast comer 
and leaves at the northwest comer of the lake. The distance in a straight line 
from Stony Lake to Lake Michigan is about 3, 300 feet : by the creek channel 
the distance is abont i mile. A survey made in 1805 is said to have shown a fall 
of 3 feet from Stony Lake to Lake Michigan. A bridge pier with a tramway 
extended into Lake Michigan at the mouth of Stony Creek. About 300 or 40O 
feet of the pier remain in a ruinous condition. 

Charts: Coast Chart No. S. Lake Michigan; South Kail of Lake Michigan; 
Lake Michigan. 

Benton Harbor, Mich. See St. Joseph. 

Betsie, Lake, Mich. See Frankfort. 

Black Lake, Mich. See Holland. 

Black Biver. Mich. See Sonth Haven. 

Bowers Harbor, Mich. A bay on the west side of the peninsnla projecting 
into Qrand Traverse Bay. It affords safe shelter from all except southwesterly 

Charts: Grand and Little Tracerae Bayt ; North End of Lake Michigan ; Lake 
Michigan. 

Calumet or South Chicago Harbor. III. Originally this harbor could be 
osed by none but the smallest craft, and then only when temporarily deei>ened 
by SCOUT dne to freshets. Before improvement by the Government, Calnmet 
Biver made a sharp tnm to the southward upon approaching the lake shore, to 
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which it ran parallel for a coneiderable distance before emptying into the lake, 
being separated from the latter by a long narrow sand apit. The formation and 
exteneiou soathward of the spit were probably due to the action of the river 
current and of the. waves raised in the lake by the prevailing northerly winds, 
lake and river depositing the sand and silt which both carried in saspension, at 
the point where the opposing currents met. Over the bar at the mouth there 
was at times a fluctuating channel. 2 to 3 feet in depth, and an available channel 
7 feet in depth in the river inside of the bar. 

The first improvement wau undertaken by the Qovemment in 1870 and con- 
sisted in cutting through the sand spit at the point where the river made the 
sharp turn to the southward, in protecting the banks of this cut by pile pier 
revetments, and in aiding the natural scouring action in the channel between 
the piers, by dredging to a depth of 131 feet; in later years this depth was 
gradually increased to 16, 81.8, and, tor this year's dredging, to 33.8 feet. 

The present project for improvement includes: 

1 . A breakwater or breakwaters, affording an outer harbor of refuge and such 
shelter that vessels may safely enter the inner harbor at all times. 

2. An extension of one or both of the piers. 

8. A deepening of the harbor entrance to 21.8 feet, and of the river channel to 
the same depth, for a width of 300 feet, and for a distance of about 2 miles 
upstream. 

The works of improvement thus far constructed Include the two piers at the 
mouth of the Calumet River, and an outer breakwater. The piers are 300 feet 
apart; the south pier projects about 2,1S5 feet and the north pier about 1,140 
feet beyond the shore line. The out^r breakwater is under construction ; it is 
now 4,100 feet in length with the superstmcture completed over the westerly 
8,400 feet. Ita projected length is 4,400 feet eitending due east from the outer 
end of the Illinois Steel Company's north pier. Decemher 5, 1901. — The field 
notes of the recent survey of the harbor indicate a bar in a direct line with the 
channel between the harbor piers, and at a distance of 8,250 feet from the outer 
end of the north pier. It la about 200 feet in diameter and the shallowest 
sounding found thereon was SO. 6 feet. As vessels are forced farther out toward 
this bar by the extension of the new breakwater, it is, in stormy weather, a 
serious obstruction, and a red and black striped spar buoy has been placed about 
800 feet to the northward, in 21 feet of water. Shoaling has taken place along 
both sides of the channel, and a bar has formed on the northerly aide of the 
harbor entrance, extending about one-half of the distance across the channel, 
with depths ranging from 17.7 feet on the line of the axis of the north pier to 
SO.S feet nearly in mid-channel. (June i. 1903. — This bar is now nearly 
removed.) The entrance channel has an available depth of about 20.8 feet at 
low water, on a line about 100 feet north of the prolongation of the south pier 
and parallel to it. until opposite the lighthouse at the outer end of the north 
pier, thence in line of the center of the channel. 

The Illinois Steel Company's privat* harbor (3,000 feet north of Calumet 
Harbor) is practicable at low water for vessels drawing 18, Ti feet. It is the aim 
of the company to maintain a depth of 20 feet in the slips and river and 21 feet 
In the exposed channel. Their north slip is 200 feet wide, contracted at the 
mouth to 100 feet in width, to prevent internal disturbance. 

Chartt: Lake Front, Chicago, III. induding Calumet Harbor; Coast Chart 
No. S, Lake Micliigan ; South End of Lake Michigan ; Lake Michigan. 

Caluuet Eivkb, III. and Ind. This river empties into Lake Michigan at 
South Chicago, and its mouth is known as Calumet Harbor. About 6 j^ miles up 
the river there is a coOQection with Lake Calumet through a harrow channel 
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about 3,000 fe«t in length, described in 1683 as varying from 4 to S feet in depth. 
Lake Calnniet is abont 8t miles is length north and eoath. about 1^ miles wide, 
ATerageH aboat 6 feet in depth at low water, and is at practically the same ele- 
Tatioii as Lake Michigan. About 1} miles above the connection with Lake 
Catomet, or about Si miles from Lake Michigan, the Little Calumet joins the 
Calumet. The city of Hammond is situat«d on the Calumet about II miles 
above its mouth. Above the junction with the Little Calumet, the Calumet, or 
Grand Calumet, is a lagoon or bayou with little current and with banks just 
above the water surface. Its drainage area is slight The Little Calumet drains 
a much larger area, with a considerable flood discharge, but its low-water flow 
ia small. The depth of the Litlle Calumet up to the mouth of Stony Creek, 
about 6^ miles, averages about 8 feet and the width a little leas than 200 feet. 

The project for improvement contemplates a channel 300 feet in width and 
21.8 feet deep for 3 miles above the mouth of the Calumet, and 17.8 feet deep to 
i mile east of Hammond. 

September I, 1900, — The channel from One hundred and sixth street to One 
bnndreil and eighteenth street has just been redredged and baa now a depth of 
17,8 feet or more, for a width of 300 feet (except a section between One hundred 
and twelfth and One hundred and thirteenth streets, where that depth ia.only 
found for a width of about 60 feet at the westerly side, the rock bottom at the 
opposite side preventing dredging). Jaiiriary, JWf. — The rec«nt survey indi' 
cat«s a 30.8-foot channel— generally along the center of the river— from the 
harbor to about the ship yard : thence abont 19.8 feet to One hundred and sixth 
Street bridge. Seventeen and eight-tenths feet can be carried to One hun&«d 
and eighteenth atreet; thence to Hammond, Ind., not ezceedingS feet at low 
water. A turning basin, 19.6 to 30.6 feet deep, about 350 by SSO feet baa been 
constructed opposite Counselman's elevator slip! At Ninety-fifth street, a center- 
channel bridge is now being substituted for the old center-pier bridge. The 
channel draws of the three railroad bridges near Ninety -seventh atreet haVe 
now a uniform width of 8S feet. 

The rules and regulations relative to navigation are the same for the Calumet 
Biver as for the Chici^o Biver, and are given in connection with the data for the 
latter river. 

The bridges across the part of Calnmet River below the "Porks," which is 
the section along which channel lines have been ofBcially established, are as 
follows : 

Calumet River Bridges, betu-een the harbor and the " Forkg." 
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Cliartt: Lake Front, Chicago, incltidtng Calumet Harbor; Coast Chart No. 6, 
Lake Michigan ; South End of Lake Michigan, Lake Michigan. 
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Cat Hbad Point anp Bay, Mich. At north end of Leelanaw Peninsnla. 
Afford fllielter in ncmtherly windfi. 

Chartii: Oniiid and Lillle Tmrerite Bnyit; North End of Lake JUiehigan; 
Lake JUiehigan. 

Cedar RlTER, MifH. Original depth from 8 to lOfeet, obatractedby anouter 
bar with a depth of only about 8 feet. The work of improvement was com- 
mence<l by the United Stat(:^3 in 1883 nnder a project contemplating th« con- 
struction of two pierB, 300 feet apart, extending from the river month to the 
16-foot curve in Green Bay, and the dredging of a channel not lees than 13 feet 
deep at low water: work was suspended in 188-1, and has not since been resumed 
by the United States. 

The east pier in 754 feet long, and the west pier 301 feet long; they project 
beyond the shore line 754 feet and 275 feet, resjiec lively. The distance between 
the piers is 210.8 feet opposite the lake end of the west pier, and 806.6 feet oppo- 
site the shore end of the east pier. 

Abont 3,000 feet from the shore end of the harbor piers a bridge spans the 
river; clear width of draws 25 Teet each; clear height of superstructure above 
the water surface 8 feet. Not lighted for navigation purposes, being above the 
head of general navigation. 

April SO. 1SS4. — There was a narrow channel with a depth of abont 14.6 feet 
at the stage of water represented on the charts. The actual stAge on the date 
specified was 1.2 feet lower. 

CharU: North End of Oreen Bay: South End of Green Bay; Sorth End of 
Lake Michigan; Lake Michigan. 

CEJ4TERVIU.E, Wl8. (HlKA POBT OFFICE. WEST SHORE OF LaKE MICHIGAN, 
11 MILKS NORTH OF Shkboyoan. ) There being no natural harbor, "bridge 
piers," consisting of piles sawed off some 8 or 10 feet above the water surface 
and decked over, were built out to 12 feet depth. In 1888 the south pier only 
was kept up. Centerville Greek is very sinall and shallow, not over 8 or 4 feet 
deep, and 10 or 12 feet wide, with perhaps 18 inches on the bar at the month. 

Charts: Coast Chart No. 2, Lake Michigan: South End of Lake Michigan; 
Lake Michigan. 

Charlevoix, Mich. At the mouth of Pine Hiver, on the eastern ahore of 
Lake Michigan, about 35 miles from the western entrance of the Straits of Mack- 
inac, and upon the neck of land between Grand and Little Traverse Bays. The 
Pine Biver affords access ihrough its lower portion (Lower Channel) to Round 
Lake, which is really the harbor proper of Charlevoix, and thence throngh the 
Upp'.'r Channel to Pine Lake. Round Lake is about i mile in diameter and 
affords maximnm depths of over 40 feet. Pine Lake is about 16 miles long and 
1 to 2 miles wide, and is navigable to its upper end for boats drawing abont 12 
feet ; in the lower portion there are depths in excess of 60 feet. 

In 1806 the available channel in Pine River between Lake Michigan and 
Bound Lake was 75 feet wide and 3 to 6 feet deep. The then existing obstruc- 
tions were stable in character and largely composed of gravel bars. The maxi- 
mnm draft which can be carried through to Pine Lake is now 14,1 feet. 

The present project provides for a 12-foot channel from Lake Michigan to 
Bound Lake between piers and revetments 100 to IGO feet apart, and from Round 
to Pine Lake between revetments S8 feet apart. The entrance from Lake Mich- 
igan is protected by two piers and revetments. The north pier and revetment 
are 1,735 feet and the south pier and revetment 2.030 feet long; the north pier 
projects 765 feet and the south pier S65 feet beyond the shore line. The clear 
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width batwaen piera at the entrance is ISO fuet and at the nstroweat part of the 
passage between them about 100 feet. From the outer ends of the piers the 
entrance channel bears about 8. 61' E. for 850 feet, thence abont S. 71° SO' E. for 
850 feet, thence S. BS" E. 500 feet, thence approximately S. 66° E. throngh Boand 
Lake, thence alx>ut 8. 71° 30' E. through the Upper Channel and into Pifie Lake. 

The Lower Channel from Lake Michigan to Round Lake is 3,000 feet long. 
affording, in July. 1901, for a width of 60 feet, a depth of 16 feet. The channel 
is easily navigated. At its upper end it is crossed by a highway -bridge, subse- 
qnently described. Tlje channel from Round Iiahe to Pine Lake is l.SOO feet 
long with a depth in the center of 14, 1 feet. The re\-etment on the north side 
is 839 feet long, and that on the sonth side is 366 feet long. Both revetments 
are in bad condition. The clear width between the revetments is 83 feet. The 
channel in Pine Lake extends to Boyne City with a least depth near Boyne City 
of 12 feet. About 8 miles from its west end, an arm of Pine Lake extends south- 
ward Smiles to the villages of East Jordan and South Arm, to which 13 feet can 
be carried. 

The Lower Channel near its upper end is crossed by a highway drawbridge 
with unequal spans, with a clear width in the south or left opening of 74 feet, 
the north or right opening being inaccessible. There is a compound red and 
white light on this bridge 47 feet above the water over the center of the chan- 
nel when the bridge is closed, and showing red on the channel when the bridge 
is closed. There is also a cluster of four white lights on the center of bridge and 
center line of guard pier 36 feet above the water. 

The Upper Channel is crossed at its upper end by the drawbridge of the Pere 
Marquette Railroad Company with a widili of 60 feet on the south or left open- 
ing; the other opening is not accessible. This bridge is provided with three 
compound red and green lights, one at each end and one at center of bridge, 53 
feet above the water; three red lights on the guard pier, and two red lights on 
the south abntment. This bridge is always kept open except for the passage of 
trains. 

No harbor regulations exist at tbis harbor. 

Charts : Orand and Little Traverse Bays; A'orth End of Luke Michigan; Lake 
Michigan. 

Chicaoo Habbor, III. Originally this harbor could be nsed by none but the 
smallest craft, and then only when temporarily deepened by scour due to fresh- 
ets. Before improvement by the Government, Chicago River made a sharp turn 
to the southward upon approaching the lake shore, to which it ran parallel for a 
considerable distance before emptying into the lake, being separated from the 
latter by a long narrow sand spit, which is said to have extended nearly down 
to Twelfth street. The formation and extension of this spit were probably due 
to the action of the river current and of the waves raised in the lake by the pre- 
vailing northerly winds, lake and river detxtsiting the sand and silt, which both 
carried in suspension, at the point where the o[)posing currents met. The depth 
over the bar was 3 to 4 feet. The first improvement was undertaken by the 
Government in 1833 and consisted in cutting through the sand spit at the point 
where the river made the sharp turn to the southward, in protecting the banks 
of this cut by pile pier revetments, and in aiding the natural scouring of the 
channel between the piers by dredging. In 1870, to provide a safe anchorage 
ground for vessels loaded for departure but detained by gales, or for others 
seeking shelter at snch times; also to provide facilities for relieving the over- 
crowded condition of the river, and to protect the wharves and slips proposed 
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to be constmcted along the lake front between Randolph and Twelfth streets, 
the easterly breakwater was projected, and later the southerly breakwater. In 
1876, to facilitat« entrance to the harbor, and to provide a sheltered anchorage 
ground in deep water during severe northerly storms, the exterior breakwater 
was proposed. 

The works of improvement constmcted inclnde the dredged basin and chan- 
nels, the piers at the month of the Chicago Biver. and the easterly, southerly, 
and exterior breakwaters. 

The exterior breakwater is abont 1 mile northeast of the entrance to the river ; 
it is 6,41S feet long. 30 feet mde. and was constructed between 1880 and 1886 in 
water varying from 18 to S3 feet in depth. It has proved a decided benefit to 
navigation. The harbor of refnge between this breakwater and the entrance 
to the river has a depth of 18 to 32 feet. 

The easterly breakwater is aboat 4.037 feet long, with a shore return at the 
north end abont 300 feet long. The southerly breakwater begins abont 7S0 feet 
south of the southerly end of the easterly breakwater and is abont 3,000 feet 
long. The easterly and sontherly brealiwaters, with the south pier to the north 
and the shore to the west, form the so-called "outer basin." The construction 
of the proposed wharves and slips along the lake shore from Randolph street to 
Twelfth street having been delayed from year to year by the lake-front litiga- 
tion, was finally abandoned, and a bulkhead was built in 1896 along the dock 
line established by the Secretary of War in August. 1871. and September, 1890; 
the area west of the bulkhead has been designated as a public park and is being 
gradually filled in, thereby reducing the area of the basin to 270 acres. Its 
length is abont 7,8UD feet, and its greatest width is a1>out 2,000 feet. The dis- 
tance between the piers at the month of Chicago River is about 470 feet, nar- 
rowing to about 330 feet juHt after passing the north entrance to the basin and 
to about 200 feet just after passing the bridge of the Illinois Central Railroad. 
The draw openings of that bridge are each 78,7 feet wide in the clear. 

The present project for the expenditnre of available funds includes dredging 
the outer bar and entrance to the river as far as to Rush street to a depth of 
31.8 feet, dredging northerly end of the basin to a depth of 21.8 feet, refilling 
snperstmctnre of cribs of basin with stone, and replacing decayed pile fenders 
at harbor entrance. 

August 5, 1901.— THie channel over the bar at the entrance, and the channel 
In the river, np to the east side of Rnsb Street bridge, have been redredged to a 
depth of from 21.8 to 23.8 feet, and to within 25 feet of existing docks. 

June 4, 1902. — Dredging in the basin was resumed in April, 1902, and the north- 
erly portion, for a width of about 1.150 feet along the easterly breakwater, 
has been dredged to a depth of 22.8 feet for a distance of 1,700 feet southward 
fromthesonth pier. Itisespected to carry on this work nnder existing contract, 
for a distance of ahont 300 feet farther, or abont 2.000 feet from the Booth pier. 
The nndredged portion of this basin is very irregular in depth, varying from 
18 to 20 feet at low water. 

The snperBtmcture of the inner or 2.03-mile crib off Twelfth street has been 
removed to a depth of 35.8 feet. The location is 2,05 miles from the shore east 
of Twelfth street, and is 1) miles from the 4-mile crib, which has a lighthouse. 
Anew inlet crib and a temporary crib have been constructed, the former 14,100 
feet and the latter 12,700 feet in an easterly direction from the foot of North 
avenae. The latter was removed to a depth of 20.8 feet in August, 1900. The 
Lake View intermediate crib was removed to a depth of 19.6 feet in June, 1000. 
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RCLES ASD Reouiations Telsting to the anchorage and movement of vessels 
in the Port of Chicago, prescribed by the Secretary of the Treasury. July 9, I8W, 
and amended May 27, 1902; 

VeHsela shall anchor within the following specified limits: 

1. United States Exterior Breakwater Anchorage, within lines running from 
Chicago Pierhead Light on North Pier, Chicago River, to the easterly and west- 
erly ends of E»terior Breakwater, and a line parallel to said Breakwater, 8.000 
feet Bouthwesterly from the same. 

2. Aiichot^ge grounds iu the iiilerior breakwater or btmn.— Vessels shall an- 
chor west of a line drawn south from the east side of the light-house slip and 
south of a line drawn east from the United States dock line of the east limit of 
the propcoed park at a distance of 800 feet south of the Randolph street pier, and 
nortti of a line drawn east from Van Buren street, and south of a line drawn 
west from the north end of the southerly breakwater (east entrance of Van 
Buren street gap) and not within 100 feet of the southerly breakwater. 

a. Yachtsand small excursion vessels may place buoys and lie at anchor within 
a line drawn south from the end of the Grovernmeut pier projecting eastward 
adjacent to the life-saving station at the north entrance of the Chicago interitv 
breakwater or basin, and south of a line drawn east of the United States dock 
line east limit of proposed park, at a distance of 800 feet south of Randolph street 

Slier, and north of a line drawn east from Van Buren street, and not within 60 
set of the east limit of proposed park. 

■ 4. No anchoring or placing of buoys will be permitted in said breakwater or 
basin outside of the limits defined in Rule 8. 

S. Steamers and steamers with tows are prohibited from using as a channel 
way the groands set apart in Rule 8 for the anchorage of yachts and small excur- 



No vessel shall anchor within 100 feet of any United States Pier or Break- 

NoUiing in tliese regalations shall be held to prevent any vessel in stress of 
weather, or in great emergency, from anchoring anywhere that may seem nec- 
essary for safety at the time, but the revenue- cutter officer charged with the 
enforcement of these regulations shall be the judge as to when such emergency 
shall have terminated. 

The commanding officer of the Revenue Gutter at the port of Chicago is charged 
with the enforcement of these Rules and Regulations, and is em^Kiwered — 

(1) To remove from her anchorage any vessel not anchored within the limits 
hereby prescribed. 

(2) Toreiiuire, when he may deem it advisable, vessels to moor head and stem. 
(8) To assign vessels to such part of the Anchorage Grounds as is suitable t j 

their draft. 

(4) To assume such general direction of the movement of vessels in the inshore 
channels as shall least obstruct navigation of the same. 

(B) To see that the acts of Congress prohibiting dumping of solids into navi- 
gable waters of the United States are complied with and enforced. 

Charts: Lake Front, Chicago, including Calumet Harbor; Coast Chart No. 4, 
Lake Michigan; South End of Lake Michigan; Lake Micliigan. 

Chicago River Entrance. The original condition of this entrance is de- 
scribed in connection with the data relating to Chicago Harbor, The United 
States Government commenced the work of improvement in 1688 by making a 
cnt through the sand spit at the mouth, thus giving the river a straight outlet; 
piers were constructed on the north and south banks of this cut and extended 
from time to time. The distance between the piers at the lake end is about 470 
feet, narrowing to about 320 feet just after passing the north entrance to the 
basin, and to aliout 200 feet jnst after passing the bridge of the Illinois Central 
Railroad. The draw openings of that bridge are each 78.7 feet in the clear. 
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Avguiil 5. 190!. — The channel over the bar ftt the entrance and in the river to 
the east eicle of Rush Street liridgehasbeen reJredged tfl adepthof from S1.8 to 
22.8 feet, to within 25 feet of existing docks. 

ChurU: Lake Front, Chicago. Ill,, hiHuding Calumet Ilarbor; Coast Chart 
No. i, Lake Michigan: South End of Lake Michigan; Lake ilichigan. 

Chicago River, III. This river constitutes the inner harbor of Chicago. 
The navigable portions are wholly within the limits of Cook County and of tlie 
city of Chicago. Originally it was a sluggish bayon or creek nearly stagnant 
for the greater part of the year, but had a rapid current in rainy seasons, when 
diBcharging the water from its own watershed as well as a large quantity which 
passed from Des Plaiues River over the low divide between the two streams. 
Chicago River is bifurcated, the North Branch joining the South Branch about 
1.8 miles above the mouth. The total lengtb of the main river and branches is 
about 16 miles. The parts of the river improved by the United States have 
lengths as follows: 

Jlila. 
UdD riwr troin Ogden'B ilip to LakrSlrrrt briJiw 1.39 

Soulh Fork ot ftnilh BrMiili lu IniUuA gUIr Linr B^liwd brtiiKr 1.60 

Nunb BrMcli to Bf liiiont iHMin- «.M 

Korth Bmneh Cuiml |(l.w» UUwl .-m-g(Ij _ __._ I.IK 

ToUJ 13.81 

There are along the main channels of these improved stretches 23 miles of 
docks and wharves, and 6.93 miles in slips. The river is spanned by 54 bridges 
and tfaere are three tunnels under it — at La Salle, Washington, and Van Bnren 

Htreeta, respectively— havingnavigahle depths of from 16 to 18 feet of water over 
their crowns at deepest points. 

The present project contemplates dredging and minor changes of docks and 
dock lines to admit passage by vessels drawing 16 feet of water. 

The work of the Sanitary District of Chicago in the Chicago River is, first, 
dredging from the lake to Robey street to a nniform depth (eicept over tunnels) 
of S6 feet below the flow line and widening the stream to 200 feet between dock 
lines; second, constructing between Monroe and Van Buren streets, a covered 
conduit or bypass through the lands of the Pennsylvania and Chicago and Alton 
Railroad companies, with a section for a flow of water of 50 feet in width and 
16 feet in depth: third, the removal of obstructive center-pier bridges and the 
building in their places of bascule bridges, of either the rolling lift or the trun- 
nion type. The foundations of these bridges are placed at a depth which pro- 
vides for an eventual navigable depth in the river of 30 feet. The redocking of 
the river is being carried on as fast as the proiwrties can be acquired by pur- 
cliase or condemnation. The distance via the river from the lake to Robey 
street is about 6 miles. On December 5, 1001, the Secretary of War granted 
permission to the Sanitary District of Chicago to so regulate the discharge of 
water into the Chicago Drainage Canal that the maximum flow through the 
Chicago River shall not exceed 250,000 cubic feet per minute throughout the 
twenty-four hours of the day. 

January, WOi.— The main river and its branches have been dredged to 18.8 
feet and carry that depth from Rush Street bridge to the stock yards in the 
South Branch and to Belmont avenue in the North Branch (the respective heads 
of navigation) except where shoaling has taken place. 

July, 1001. — The Sanitary District of Chicago has dredged the greater portion 
of the South Branch between Lake street and the West Fork, to depths varying 
between 21.8 and 27.8 feet. The most obstructive bends in the nver have all, as 
far as authorized in 18H9, been removed. The river deteriorates from sewage as ■ 
well as from slush in connecting slips. 
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Bridge* across Chicago River and its branches on March 1, ISOS. 
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Chicago River onrf (7s brancJi^ on March 1, 1902 — Coutlntied. 
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Rules and Rkoulations.— The following extracts having reference to the 
control of the river, relative to aavigatjon. by the city of Chicago, were obtained 
from the Revised Code of Chicago. 1 8ST. The numbers given within parentheses 
correspond to nnmbers in the Revised Code alluded to: 

Article 1. Harbor defined. 

(791) The harbor shall consist of the Chicago Rivet and its branches to their 
respective sources, including that portion known as the Ogden Canal, and all 
Blips adjacent to and connecting with the Chicago River, the piers and basins, 
including the waters of the Government breakwater which lie adjoining to and 
extending 8 milea into the lake between the noith and south lines of the city, 
and al! tne territory embraced between the limits of said survey as aforesaid 
shall be a portion of the harbor of the city of Chicago, and shall be suhject to 
the control of the harbor master and ta all the rules and regulations of this 
chapter or which shall be hereafter provided by the city council. The words 
"vessel." "crafts," and "floats" shall be deemed to include every species of 
steam and other vessels lying, or floating in, or navigating the harbor. 

Article 2. Bridges, control oE, 

(207) Bridges closed, houm. — No bridge within the city of Chicago, except on 
Snndays, shall be o^ned during the times herein speciiied: 

I. Across the main river and across the south branch of the Chicago River, 
from its junction with the main river and as far south as Twelfth street, includ- 
ing the latter, and across the north branch of the Chicago River at Kinzie street, 
between the hours of and 8 o'clock in the morning and 5 and 7 o'clock in the 
evening. 

a. Across the north branch of the Chicago River from Kinzie street, exclusive, 
to Halsted street, inctasive, and ac^ross the south branch of the Chicago River 
from Twelfth street, eschisive, to Halated street, inclusive, between the hours 
of 6 and 7 o'clock in the morning and half past 5 and half past 8 in the evening, 

8. All other bridges hetween the hours of 6 and 7 o'clock in the morning and 
6 and 7 o'clock in the evening. 

The provisions of this section are not to apply to "low bridges," or those under 
which tugs can not pass. 

(308) Time to remain open. — During the hours hetween 9 o'clock in the morn- 
ing and 12 o'clock, midnight, it shall be unlawful to keep open any bridge within 
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eipiration of which period it shall be the daty of the bridge tender, or other 
pereoD in charge of the bridge, to display the {iroper signal and immediately 
close the same and keep it closed for fully ten nimntes for such persone, teams, 
or vehicles as may be in waiting to pass over, if so much time shall be recinired, 
when the aaid bridge ahaJl again be opened (if necessary for vesselH to pass) for 
a like period, and so on alternately (if necesaary) during the hours last aforesaid ; 
and in every .instance where any such bridge shall be opened for the paesage of 
any vessel, vessels, or other craft, and closed before the expiration of ten minutes 
from the time of opening, said bridge shall then, in every snch case, remain 
closed for fnlly ten minutea, if necessary, in order to allow all persons, teams, 
and vehicles in waiting to pass over said bridge ; Provided. This section shall not 
be construed as being in conflict with section 207 hereof, nor as requiring the 
opening of the bridge during the time specified in said section for the same to 
remain closed ; Proviiled, however. That all vessels having passed through State 
Street bridge going out previous to closing the bridges for two hours, morning 
and evening, be permitted to pass through Eush Street bridge out to the lake. 

(208^ Open for vennela ten minutes. — Bridge tenders or persons in charge of 
the bridges shall not close the same against vessels seeking to pass through until 
passengers, teams, or vehicles have been delayed fully ten minutes by the bridge 
being open. 

Article 8. Steamboat signals, etc. 

(204) Vessel signals. — The commissioner of public works is hereby required 
to provide and maintain at the several bridges over the Chicago River and its 
branches, in the best and most practicable manner, vessel signals as required 
by this article. 

(305) Signals pretrribed. — Said signals shall be of material of a red color for 
use in the daytime and shall be of snch eiee and ho placed, when elevated, tiiat 
thev may be readily seen np and down the river. The signal for the nighttime 
shall be a red lantern of such size and so placed and arranged, when elevated, 
as to be easily seen np and down the river and Uie street. 

(20«) Duty of v6MeU.~lt shall be unlawful for the owner or owners, officer 
or officers, or other person or persons in charge of any vessel or veasels naviga- 
ting the Chicago River or its branches, or any part thereof, to attempt to pass any 
of the bridges over the said river or its branches while said signal or signals are 
up or elevated, or to approach nearer than the end of the bridge protection to 
any of said bridges at such limes ae that the same ma;^ be injured or damaged) 
or while the said bridges, or any of them, may be opening or closing. 

(lt)53) Steamboat lubialles.^-iio person sfa^l blow or canse to be blown the 
steam whistle of any steamboat, wharf boat, tng, or other boat, for any purpose 
whatever, while lying at anchor at any wharf or dock in said city, or when. 
approaching or leaving such wharf or dock, or when passing through any draw- 
bridge in said city, from the time such t>(>at shall have entered the approach to 
such bridge nntil it shall have pasaed through said drawbridge and beyond the 
opposite approach, or when running in the Chicago River or any of its branches 
in said city, except when absolutely necessary as a signal of danger, and in 
cases and under circumstances prescribed by the laws and regulations of the 
United States requiring the use of snch whistles. 

(1056) Signals to bridge tenders— Size iif whistles. — All boats in i)assing or 
repassing up and down upon the Chicago River or any of its branches may use 
a steam whistle to signal bridge tenders to open and swin^ bridges, and such 
signal shall be given by three sharp short sounds of the whistle, to be given in 
succession as quickly as possible, and not to be prolonged, and the whistle used 
for this purpose shall be of copper, the tubenotlese than 18 inches long, 8 inches 
in diameter, and the steam pipe not more than 1 inch in diameter. 

Article 4. Discharge of cargoes. 

(787) Cargo — Discharge. ^No persons discharging the cargo of any vessel. 
craft, or float shall suffer any part of such cargo to remaiil projecting over the 
front of any wharf after such vessel, craft, or float shall remove from tne wharf, 
under a penalty, to be recovered from the master, owner, or other person having 
charge of snch vessel, cratt. or float occupying such wharf, of $10 for every hour 
such projection shall continue. 
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Article 6. Obstrnctions to river. 

(7791 I-ocitte vexufln—Forbiildrn location — Penally. — The harbor master Bhall 
give Buch ordern and direct ions relative to th« location, change of place or station, 
manner of moving or n»e of the harbor of every vessel, craft, or float lying, 
moving, or laid up in the harbor, ae may be necessary to promote good order 
therein and the safety and equal convenience of such vessels, crafts, or fioata. 
No steamboat, vessel, or other craft shall make fast to or lay alongside of another, 
or lap one another, in that portion of the harbor between Rush Street bridge 
and Wells street in the main river, between Lake Street bridge and Hatated 
Htreet in the south branch, and between Kinzie Street bridge and North avenne 
in the north branch, contrary to the orders of the harbor master. It shall also 
bo ttnlawftil for any mud scow, flatboat, dredge, or any ench crafts to be placed 
or laid alongside of another while lying at any of the docks or wharves of the 
harbor during the navigable season of the year, without first having obtained 
permission from the harbor master. Any owner, master, or other person having 
charge of the same, who shall refuse or neglect to obey any snch order or 
direction, shall be subject to a penalty of not more than $35 for every saoh 
neglect or refusal. 

(7»0] Power orer vexseln — Refimal to ohey. —Whenever there shall be in the 
harbor any vessel, craft, or float insecurely fastened, adrift, sunken, or laid np, 
which may be required to l>e fastened, raised, removed, or its location changed, 
for the benefit or other vessels navigating the river, the harbor master shall 
notify the owner, master, or other person who may be in charge thereof, to 
Be<;ure, raise, or remove such vessel, craft, or float without delay. But if tlie 
harbor mast«r should be unable to find the master, owner, or person in charge 
of such vessel, craft, or float as aforesaid, or if no person answering such descrip- 
tion can be found by him, such notice shall not be required, and the harbor 
master shall remove such vessel and said vessel shall be held for all expenses 
and costs, and any person who shall refuse or neglect to comply with such order 
or direction shall be subject to a penalty of not more than |25, and a further 
penalty of JLO for every hour he or they shall refuse or neglect to observe the 

(781) RemovaU, etc.. al e.rpenne of owner. — If any vessel, craft, or float shall 
not be secured, removed, or its location changed in compliance with the direc- 
tion of the harbor master after notice, or if the harbor master shall be unable 
to serve such notice, as aforesaid, in either case he shall cause such vessel, 
craft, or float to be secured, raised, removed, or its location changed, as afore- 



said, employing such assistance as may be necessary for the purpose. 

expenses which may be incurred in any case shall be recoverable of the o 

consignee, master, or other person having charge of snch vessel, craft, or float. 
If any person shall resist the harbor master, or any person acting under him, in 
the eiectttion of any duty imposed upon liim by this chapter, such person so 
resisting shall be subject to a fine of not less than $10 and not exceeding SIOO. 

(7^) Slop at goiitli pier tiiniled—Penaltg. — No master, owner, or any person 
in charge or any vessel, craft, or float shall cause or suffer the same to remain 
at or within 100 feet of the south pier for a longer period than is actually neces- 
sary to furl sail on coming in or make sail on departing, under a penalty of $10: 
Proridetl, That rafts or vessels necessarily used in the construction or repair of 
the piers shall not be deemed to be within this provision. 

(783] Vessels blitckiiig jiasHage — Injury to bridge.— Tfo vessel, craft, or float 
shall he so moored or ancltored within the harbor or in any slip or at any dock as 
to {movent the passage of any other vessel, craft, or float; nor shall any craft, 
vessel, or float be so moored as to range against or injure any bridge across the 
river, or any branch thereof, under a i)enalty of not less than $10 nor exceeding 
JlOO, to be recovered from the master, owner, or person in charge thereof, for 
each ofEeDse. 

(784) SjJfefl at bridges— Fiirhidden anchorage. — All vessels, crafts, or floats 
navigating the harbor, when passing any bridge, shall be moved past the same 
as expeditionsly as is conai.stent with a proper movement in the harbor, but in 
no case rfiall any vessel, craft, or float, while passing any bridge, and obstruct- 
. Ing the passage acToss such bridge, move at a rate of speed less than 2 miles per 
hour ; and no vessel, craft, or float shall be so anchored or fastened as to prevent 
any bridge from a free and sjieedy opening, or any ferryboat from a free and 
direct jiassage, nor shall any line or fastening be so thrown, laid, or made fast 
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ae to cro88 the track of any bridKe or ferry under a penalty of not more than $25 
for each offense, to be recovered from the maateror other person having charge 
of snrh Tessel. craft, or float. 

(786) Lumber raft— Obstruction. — Any person or perRona having in charge 
any raift of lumber, logs, or timber, who shall refuse or neglect to comply with 
the orders of the harbor ma.ster relative to the change of location or removal of 
the same, shall forfeit and pay, on conviction thsreof, the trara of not more than 
$A0 and the cost of prosecution. And any owner, m^ter, or officer of any tng. 
propeller, or steamboat leaving any snch raft of lumber, logs, or timber within 
the harbor, where the sanie shall be or become an obstruction to c 



shall, on conviction thereof, be fined not more than $100 for each and every 
offense. 

(798) Removal of reaml—Tjiing up. — The harbor master shall have the power 
to move any vessel, craft, or float, while lying at any dock, wharf, or pier, 
while receiving or dischar&ing cargo or otherwise engaged, when in his jndg- 
ment it is necessary so to do tA facilitate . the movement of other vessels, crafts, 
or floats; be shall also have i>ower when, in hin jadgraent, a vessel is so deeply 
loaded as to interrupt the traffic at the bridges or in the harbor, to tie np such 
vessel nntil such tine as the said vessel shall have been lightened or a rise in 
water in the river may enable her to proceed : also to stop at any time or place 
such vessels, crafts, or floats as may be proceeding up or down the river, so as to 
prevent a jam or blockade. 

Article 7. Eules for navigation. 

(783) Steam tug for sailing vesneln. — All vessels, crafts, or floats not propelled 
by steam, navigating the harbor, for which the oi>ening of any bridge may be 
necessary, shall, while approaching and pas-sing such bridge, be towed by a 
steam tug, under a penalty ujion the master, owner, or person in charge thereof 
of not less than $2!) nor exceeding glOO. 

(788) Ve8»el moced to bridge before opening.— WheneveT any person having 
charge of any vessel, craft, or float, shall wish to move the same past any ferry- 
boat or bridge, reasonable time shall be allowed for the opening of the same. 
and any person who shall move any vessel, craft, or float against any bridge or 
ferry or the draw of any bridge before the same shall be open, to the injury 
thereof, shall be subject to a fine not excoeiling $200 and be, likewise, answera- 
ble to the city of Chicago for damages. 

(788) Rules for JMii>iff«iion.— All vessels, crafts, or floats lying in or navigating 
the harbor shall be respectively governed by the following further provisions : 

1. All vessels using steam shfdl have their smoke pipes so constructed and 
managed as to prevent sparks or coals of fire escaping therefrom, and shall be 
moved slowly at a speed not excecMling 4 miles per hour under a low head of 
steam. All tugboats or steam vessels used chiefly for towing shall have a joint 
in their smoke pipes, and shall be constnicted in all respects in such a manner as 
to be able to pass under any bridge whi<'h is not less than 13 feet atxive the 
surface of the water. 

2, No master or other person owning or having charge of any vessel, craft, or 
float shall leave the same in the harbor without having on board or in charge 
thereof some competent person to control, manage, and secure the same, with- 
out first obtaining permission of the harbor mHster. 

3, No vessel laden in whole or in part with gunpowder or gnn cotton shall 
land at or make fast to any dock or wharf upon Chicago River, or either branch 
thereof, between the south line of the school section and Chicago avenue, or 
discharge such gunpowder or gun cotton within said limits. The harbor master 
shall prevent any vessel with gunpowder or gnn cotton on board from making 
fast to any wharf or dock, or nnloading, within the limits aforesaid. 

4. All vessels, crafts, or floats, whether using steam or otherwise, while in the 
harbor, shall have and keep their anchors on board, and their lower yards cock- 
billed, and their upper yards braced up sharp, 

9. They shall likewise have and keep out on board during the nighttime a 
conspicuous light, and shall have extinguished or safely secured at dark ^I Ores 
which may be kept on board, 

8. No vessel, craft, or float shall be suffered to lie in the harbor adrift or 
insecurely fastened. 

7. Any master, owner, or other person having cbai^ of any such vessel, craft, 
or float shall be subject to a fine of not less than $20 nor exceeding $ iOO for every 
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violation of any provision of this se. tion, and to like fine for every refoaal to 
conform thereto when-directed by the harbor maater. 

(792) Improvement of hartior — Hindrance. — If any owner or master or other 
person in charge of or m command of, or sailing any tugboat or towing boat in 
and upon the Chicago River, or any of the branchcH of said river, or upon Lake 
Michigan within said city limits, shall mn, nail, or canne to be mn or sailed 
such tngboat or to<ffing boat, or anything that they uiay have in t«w, upon, 
against, or over any rope, chain, or other fastening, mooring dredge or other 
machine nsed by said city for deepening, widening, and improving said lake 
and said river and its branches, en that the said dredge or other machine shall 
be displaced, hindered, or delayed in tbe working thereof, such person so offend- 
ing shall be fined not lens than $10 nor more than SlOO for snch offense. 

(707) Steam vegsd—WoTking engine. — No steam vessel while lying in the 
harbor or along the wharves or docks of the same shall work its enfiines previous 
to leaving the harbor: Provideii, That owners, masters, or other persona in 
charge of hoatn Gtting ont and desiions of working and testing their engines 
shall, tvefore working ur testing such engine, station some person in such a place 
or iMsition as to signal the engineer to stop such engine : said engine shall be 
kept from working antil all approaching vessels, crafts, or flouts shall have 
passed the wheel of said boat or boats a distance of 200 feet. This shall not 
apply to CAses of fire. Any person or persons violating any provisions of this 
section shall he fined not less thun (30 nor more than $-50 for each and every 
oSense ; and shall also be liable for any damage to persons or property sustained 
by reason of snch violation. 

(706) Limit of tntrage — Danger nignal— Speed in pas»irig. — It shall be unlaW' 
fnl for any steamboat, steam tugs, or steam canal boats to tow more than four" 
canal boats, barges, or scows in one tow within tlie limits of said harbor. All 
docks, wharves, bridges, piers, protections, or other place where person or 

Koi>erty is in danger by the fast moving of steamboats or tugs shall have a blue 
g flying in the most conspicuous place thereon and as near the point of danger 
as possible, so as to he seen from up or down the river, and at night a blue light 
shall take the place of such flag; and any owner, master, or other person in 
charge of steamboat or tug running or causing to be rnn any 3teamb<wt or tng 
past snch a blue signal faster than at the rate of 3 miles per hour, or violating 
any other provision of thLs section shall, upon conviction thereof, be fined not less 
than $25 nor more than ^TiD for each and every offense, and shall be held liable 
for any damage to x^erson or property sustained hy reaion of such violation. 

(1786} Anchor dragging.— Rer^after all vessels, crafts, or floats navigating 
the Chicago River or either of the branches thereof, or any of tbe slips on saiii 
river, or either of said branches, whether using steam or otherwise, are expressly 
prohibited from dragging their anchors in any jwrt of the Chicago Eiver, or 
either of its branches or slips. 

(1798) Penally. — Any person or persons having charge or control of any snch 
vessel, craft, tug, or float who shall violate any of the provisions of tbis chapter 
shall be liable to a fine of not less than S3U nor exceeding $100 for each and 
every violation ; and all such persons, as well as the owner or owners of snch 
vessels, crafts, tugs, or floats shall be liable for all damages accruing by reason 
of the violation of this chapter, or any of the sections or provisions thereof. 

Chartg: Lake Front. Chicago, including Calumet Harbor: Coant Chart A'o. 4. 
Lake Michigan ; South End of lAike Michigan ; Lake Michigan. 

CuiCAOo Samtary and Ship Canal. Distance from month of Chicago River 
to junction of main channel of Canal with West Fork of Sonth Branch of 
Chicago River at Rohey street, about 6 miles. Length of main chnnnel. Robey 
street to controlling works at Lockport. 28.05 miles. Dimensions : Robey street 
to Summit, 7.8 miles, 110 feet wide at bottom. 198 feet wide at water line, with 
minimnm depth of water, 22 feet. Summit to Willow Springs, 5.3 miles, 202 
feet wide at bottom. 3B0 feet wide at water line, with 22 feet depth of water: at 
Willow Springs the channel narrows to the waited and rock cross section, 
extending 14.96 miles to Lockport, 160 feet wide at bottom, 163 feet wide at 
top. The velocity in earth is figured for It miles per hour and in rock 1.8 miles 
per hour. 
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(For description of the operations of the Sanitary District ot Chicago in the 
Chicago BiFOT, between Lake Michigan and Robey street, see Cliicago River. ) 
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tThi'brtilRi-liiliulKfartirgilimwa. buloDlyonsflhuMI) hu b<«n dr«d|i»l wid invt« tiitllskle u jct, 
JBothilnvgiiTitlltililcturtKwUthM «n lAHnndrt thr brldR?. 

All the bridges are swing bridges (except No. 3. which has a bascule bridge 
across the center span and one fixed span on each side) and they aie so built 
that they can be operated when required, the only thing now lacking to their 
construction being the motive x>ower: the law allows the district to keep them 
closed and operated as fiied structures for a period of seven years dating from 
January 17, IftOO. At the expiration of that period they nnjat be equipped with 
Operating machinery and go into service as movable bridges, and then this chan- 
nel will be a free waterway, navigable for any craft drawing less than 23 feet 
of water. 

On December B, 1601, the Secretary of War granted permission to the Sanitary 
District of Chicago to so regulate the discharge of water into Ihe Chicago Drain- 
age Canal that the maximum flow through the Chicago River shall not exceed 
260,000 cubic feet per minute throughout the twenty-fonr hours of the day. 

Charts: Lake Front, Chicago, including Calumet Harbor; Coatt Chart No. 4, 
Lake Michigan; Lake Michigan. 

Chicaqo to the MissiHSiPPi River by way of the Illinois and Michigan 
Canal and the Illinois River. Distance, 335.24 miles (from Lake Michigan), 
5 miles in the Chicago River. 9T.34 miles in the Blinots and Michigan Canal, and 
233 miles in the Illinois River from Lasalle to month. The Illinois and Michi- 
gan Canal commences on the South Branch of the Chicago River. 5 miles from 
Lake Michigan. There are fifteen lift locks and one guard lock. The canal was 
intended to be 80 feet wide at the water surface, 48 feet wide on the bottom, 
with locks 110 feet long, 18 feet wide, and having a depth of 6 feet on the miter 
sills. There are four locks in the Illinois River between Lasalle and the 
Missisaippi. each 3S0 feet long, 7o feet wide, with 7 feet depth on the miter sills. 
The first two below Lasalle (one at Henry. 196 mUes above the mouth, and one 
at Copperas Creek, 187 miles above the mouth) are operated by Ihe State of 
Illinois, and tolls are collected. The other two (one at Lagrange, 79 miles 
above the mouth, and one at Kampsville, 31 miles above the month) are operated 
by the United States. 

Charts : Lake Front.Chicago, including Caltimet Harbor; Coast Chart No. 4, 
Lake Michigan ; South End of Lake Michigan ; Lake Michigan. 
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Ckobs Villaqb, Mich, {east skohe of Lake Michioan, neak Straits of 
Mackinac). A suhatantial jiier has been constructed byprivate enterprise. In 
front and to the eastward of the village the water deepens rapidly ; to the west- 
ward the water remains shoal for a long distance oat, the shoal water com- 
meocing just in front of the village and extending westward 1} miles, or until 
well past the general coast line of the reach above the village. Vessels in mak- 
ing a landing keep well to the north, and approach the pier from the northwest. 
It is well protected from the south, and from the north and northeast it is par- 
tially protected by Waugoehance Point and Reef, It is entirely without shelter 
from the northwest and southwest, and the seas, having a long clear sweep, beat 
directly upon the beach in front of the village. Under such circnmstaDCes 
vessels do not attempt to land, neither do they when the gale is severe from the 
north or west, as the reef to the north and the'Beaver Ii^lands to the west serve 
to only partially shelter the wharf. Vessels loading in this locality, if over- 
taken by severe weather, are obliged to seek shelter in the lee of the neighboring 
islands. In 1883 the pier projected 700 feet beyond the shore line with 14 feet of 
water at the end of the pier. No later information available. 

Charti: Beaver Maud Qroup ; North E-nd of Lake Michigan; Lake Michigan. 

Crystal Lake, Mich, (on kast shore of Lake Michiqan. 2 miles nosth of 
Frankfort). Length, about 8 miles ; breadth, about 3 miles. It is only i mile 
from Lake Michigan, but many feet above it. It is surrounded by high hills. 
and has no risible inlet. Near the middle it is several hundred feet in depth. 
It has an outlet into Betsie River, open at times, but generally closed. Were 
this lake on a level with Lake Michigan, and a communication practicable, a 
magnificent harbor could be made. 

Charts: Coast Chart No. 9, Lake Michigan; North End of Lake Michigan; 
Lake Michigan. 

Dougherty Harbor. Mich. See Grand Traverse Bay. 

East Twin River. Wis. See Two Rivers. 

EuFiRB Bay, Mk^h. A bight of navigable wat^r about 10 miles across, 
formed by shoala jutting out in a westerly direction from Sleeping Bear Point 
as a northern and Empire Bluffs as a southern limit. The locality is dangerous 
for vessels wending northward with too much easting in a gale of wind. No 
harbor facilities are known to exist. 

Charts: Grand and Little Traveme Bays; North End of Lake Michigan; 
Lake Michigan. 

EscANABA, Mich. Situat«d on the west shore of Little Bay de Noqnette, 
north end of Oreen Bay. A good natural harbor. Ext«nsive ore docks and 
wharves have been built and slips adjacent thereto constructed by railway and 
other corporations. 

Oiaris: North End of Green Bay; North End of Lake Michigan; Lake 
Michigan. 

Fox Islands, Mich, The holding ground around these islands is good. On 
the east side of the islands the water is deep. A recent survey showed the exist- 
ence of several shoal .i;Kits south of South Fox Island at points where the original 
published charts indicated depths of 9 to 9 fathoms, and a new large-scale chart 
has been issued. 

Charts: South Fox Island Shoah; Grand and Little Traverse Boys; North 
End of Lake Michigan; Lake Michigan. 
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Fox River. Wis. The distance from Green Bay to the Miseiseippi River by 

way of the Fox and Wisconsin rivera ia 2SI miles; maximnm draft ia limited 
at low water by depths on the Wiaconain ; soundings, September i. 18B6, showed 
a depth of bnt 3 feet on the bara near its mouth. The Wisconsin River improve- 
ment was abandoned in 1887. Its high slope ( 18 inches per mile) causes veloci- 
ties too great for control in a navigable channel, through its bed of shifting 
sand. The crookedness of the channel, t.iken in connection with the shifting 
nature of the channelway and the current of the stream, make navigation for 
veseels of the length adapted to the locks on the Fox River nearly impossible 
even if suEBcient depth of channel existed. The distance on the Fox River, from 
Qreen Bay to Portage on the Wisconsin, is 163 miles. The rise from Green Bay 
to the level of Lake Winnebago at Menasha. )),*> miles, is about 170 feet; there 
are eighteen locks on this section, with available length varying from 157.2 feet 
to 168.2 feet, clear width from 34.8 feet to 40 feet, and depth over lower sills 
from 6 feet to H. 7 feet. From Menasha through Lake Winnebago toOshkosh, 
where the Fox River enters that lake, the distance is l8 miles. From Lake 
Winnebago to Portage City. Ill) miles, the rise is about 30 feet; there are nine 
locks on this section with available length varying from 158. 2 feet to 166.6 feet, 
clear width from M.B feet to 35.7 feet, and least depth on lower sills, from S to 
11.14 feet. JnncdO, /go/.— The maximum draft that can be carried at mean low 
water over the shoalest part of the Fox River improvement is. from Depei'e 
to White River Lock, 6 feet; from that point to Muntello. 4 feet: and from 
Montello to Portage, 3 feet. , , 

Rkoulations prescribed by the Secretary of War, February 15, 1895. January 
S9, 1896, and July 21, 1900, for the use, administration, and navigation of locks 
and canals. Fox River: 

1. .tlu(fion(i/o/coiiaioJPeer«.— The movement of all boats and floating things 
in the canals, tbe locks, and the approaches to ihe canals shall be nnder the 
direction of the engineer in charge of the Fox River Improvement, or his duly 
authorized agents, 

3. Signaln. — All boats approaching the locks shall signal for the same by four 
distinct whistles of sliort duration. 

3. Precedence al iocfrs, ^Ordinarily, the boats or tows arriving first at any of 
the locks shall have precedence in passing, but in all cases boats and baizes 
belonging to the United States, or employed upon public work, shall have the 
precedence over all others; and passenger Imats shall have the precedence over 
tows. Baits shall have one lockage in their turn, except where there are two 
or more rafts together at a lock, in which case no part of a raft shall pass the 
lock until the whole of the raft or rafts preceding it shall have passed. All 
small vessels or craft, such as skiffs, sculls, sailing boats, etc., bent on pleasure 
only, shall not be granted a separate lockage, but may be passed through locks 
in company with vessels legitimately engaged in commerce, or to the number 
of not less than six at one lockage. 

All boats, etc.. arriving at the locks and not taking advantage of the first 
lawful opportunity to pass, shall lose their turn, 

4. Mooring in locks.^AU boats when in the locks shall fasten one head line 
and one spring line to the snubbing posts on the lock walls. Large boats shall 
use one head line and two si)ring lines, and tbe lines shall not be unloosed until 
the signal is given by the lock tender for the boat to leave the lock. 

5. DelayB in cmial. — No boat, bar^, raft or other floating craft shall tie np 
or in any way obstruct the canal or its approaches or delay entering or leaving 
the locks, except by permission from projffir authority. Boats wishing to tie 
up for some hours or days in the canal must notify the officer in charge, throngh 
the lock tender, and proiwr orders in the case will l)e given. Boats so using the 
canal must be securely moored in the places assigned them, and if not removed 
promptly on due notice will be removed at the owner's expense by the canal 
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6. Injury to iotki or fixtures. — Boats ehall use great care not to strika any 
part of the lock or sluice walls, or any gate or appurtenance thereto, or machin- 
ery for operating the gates, or the walls protecting the banks of tUe canal. 

All boats usin^ the canal shall be free from projecting irons or rough sartaces 
that woald be liable to damage the locks or any part of the canal, and they 
must be provided with fenders Xo be used in giiiirdiag the lock walls, etc. , from 
injury. 

7. Handling gaten. —TSo one, unless authoriaed by the lock tender, shall open 
or close any gate or wicket, or in any way interfere with the employees in the 
discharge of their duties; but the lock tender may call for assistance fiom the 
master of any boat nsing the lock should anch aid be needed. 

8. Draught of boats.— No boat shall enter the canal or locks whose actaal 
draught eiceeds the least depth of water in the channel of the canal hb given 
by lock tender. 

B. Eight of vay.—'Boe,\a going down stream shall have the right of way over 
boats going up stream. R^ts must give to steamers the side demanded by a 
proper signal. 

Boats must not race or crowd alongside of each other while under way in the 
canal. If a boat meets a boat and tow on opposite sides of a lock, and the boat 
with tow has the pnvilege of one lockage, tlie other boat shall have the next 
lockage. 

A boat and barge arriving at a lock and another boat overtaking them before 
the second of the two has entered the loch, the boat so overtaking shall have 
the privilege of the second lockage. 

10. Boa(ja«(ira/ysiC('(fiou(«(cnni.— No raft or boat shall be brought through 
the canal unless accompanied by a steamboat, except small boats controlled by 

11. Refuse in canals. — No person shall roll or throw any stone.i, aahes, cinders, 
or other material into the canal or locks, or place any such material on any bank 
or berm of the canal so that it is liable to be thrown or rolled in. 

12. I>rairin{7 o^ wafer.— The object of the improvement, whether by canal or 
by operations in the natural river and its lakes, being to secure a navigable 
depth of water in the improved channel, and any action lowering the water sur- 
face below the levels established by the dams to secure such depth, being the 
creation of an obstruction to the navigable capacity of this channel, no water 
shall be drawn by any party or parties from any portion of the Fox River canals, 
or of the Fox River including its lakes, improved channels and unimproved 
channels, to such extent as to lower the water surface at the dam next below 
the place where such draft of water is effected below the crest of that dam. 

18, Obsfrwcd'iifl nat:igalion. — Anyone who shall willfully or through careless- 
ness in any way obstruct the free navigation of the canal or, by the violation of 
any of the laws or regulations governing the canal and those using it, delay or 
inconvenience any boat having the right to use the canal, shall be responsible 
for all damages and delays, and for all expenses for removing the obstructions. 

14. Commercial slalislics.— At the end of each month, during the season of 
navigation, masters or clerks of boats shall furnish, in writing, to the engineer 
in charge, or his duly authorized agent, a monthly statement of passengers and 
cargo carried. 

15. Vessel or craft sinking in canal. — In case of any boat, vessel, or other 
craft, or raft, sinking or groundinf.' in the canal, or otherwise obstructing it, 
the officer, or agent, of the United States in charge of the canal, shall have the 
right lo take such possession of such vessel, boat, or other craft, or raft, as shall 
be necessary for the purpose, and remove it. and clear the canal of the obFtruc- 
tion caused by it, and no one shall interfere with or prohibit him from doing so ; 
or do anything that will tend to interfere with, or prohibit him from doing so ; 
Provided, That the officer, or agent, of the United States may, in his discretion, 
give notice in writing to the owners of any vessel, boat, or other craft, or raft, 
obstructing the canal as aforesaid. 

16. Praiecli<m of lock gales.— BoAtewiti not be permitted to enter or leave the 
locks until the lock gates are fully in the gate recesses, and the lock-tender has 
directed the boat to start. 

17. Trespass on lock property. — Trespass on lock property, or injury to the 
entrance. tMiiiks. cribs, Iockb. fences, trees, houses, sliops, or any other property 
of the United States pertaining to the locks, is strictly prohibited. 
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Frankfort, Mich. On the east shore of L&ke Michigan, aboat 4 mUes south 
of Point Betsie light. The harbor is formed by Lake Betsie, or Am Bees Sciee, 
which is conneut«d with Lake Michigan by a channel protected by piers and 
revetments. In 18-19 there were rapids in the natural outlet of Lake Betaie with 
a depth of 3j feet in the vicinity. Shortly afterwards a cut. protected by piers, 
was made near the outlet by private ent«rprise, and is said to have afforded a 
narrow and crooked channel, with a depth of 1<H to U feet, which soon shoaled 
and became useless for navigation. 

The work of improvement was commenced by the United States in 1867 under 
a plau for making a new cut between Lake Michigan and Lake Betsie, at a 
pointabont 750 feet south of the old outlet, with protecting piers eztendinginto 
Lake Michigan. The present project provides for a channel 18 feet deep and 
200 feet wide, protected by saitable piers and revetmente. There are two piers 
SOO feet apart in the clear; the total length of the north pier and revetment is 
1.700 feet, and that of the south pier and revetment is 1,986 feet. The north 
pier projects 910 feet beyond the shore line, and the soatb pier 1.640 feetbeyond 
the shore line, and 230 feet beyond the end of the north pier. The piers and 
revetments are parallel. The channel connecting Lake Michigan and Lake Betsie 
is straight and easily navigated, 1,940 feet long, vrith a depth of 18.6 feet; its 
direction is about S. 85° E. It is sometimes obstructed at the entrance by a 
shoal which is constantly reformed by northerly storms after dredging, and 
which nsually occupies approximately the northern half of the channel at its 
outer end, bnt there ia always a depth of ubont 18 feet for a width of 60 to 100 
feet next to the outer end of the south pier. Inside this point the 18-foot chan- 
nel has a width of flO feet and occupies the central part of the channel. Lake 
Aaz Bees Scies is abont H miles long and 1,000 to 2,000 feet wide. It is gener- 
ally shoal but affords a depth of about 20 feet in its lower portion. There b no 
basin at this harbor other than that afforded by Lake Anx Bees Scies. and no 
bridges obstruct navigation. No harbor regulations exist. 

Charts: Coast Chart No. S, Lake Michigan; North End of Lake Michigan; 
Lake Michigan. 

Gladstone, Mich. Situated on the west shore of Little Bay de Noqnette, 
north end of Oreen Bay. A good natural harbor. Extensive ore docks and 
wharves have been bnilt, and slips adjacent thereto constructed by railway and 
other corporations. 

Charts: North End of Oreen Bay; North End of Lake. Michigan; Lake 
Michigan. 

Glen Arbor, Mich, (on Slbepino Beak Bay, east srork of Labe Mich- 
igan. SOUTH OP North Manitou Island). Has shelter from west throngh 
south to northeast winds. Depth 14 to 15 feet at landing, which is a private 
pile pier about 400 feet long. 

Charts: Manitov Passage; Grand and Little Traverse Bays; North End of 
Lake Michigan ; Lake Michigan. 

Qlbn Haven, Mich. On westerly shore of Sleeping Bear Bay. east shore of 
Lake Michigan. Affords shelter from west through south to northeast winds. 
There is a depth of 14 feet at Day's Dock. 

Charts: Manitou Passage; Grand and lAttle Traverse Bays; North Endof 
Lake Michigan ; Lake Michigan. 

Grand Haven, Mich. On the east shore of Lake Michigan, about 13 miles 
SS£. of the harbor of Muskegon, and at the mouth of Grand River, the largest 
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river If ing wfaoll; in the State of Michigan, Before improvement the natural 
depth DpoD the bar at the month of the river varied from 9 to 13 feet, with 
mnch greater depths further inside and ontaide. The channel of best depth 
was unstable in character, due to the light sand of which the obstructing bar 
was composed. The present project provides for a channel 18 feet deep pro- 
tected by parallel piers and revetmento 400 feet apart. The total length of the 
north pier and revetment is 3,538 feet, and of the south pier and revetment S, 774 
feet. The north pier projects 1,4D0 feet, and the south pier 1,771) feet, beyond the 
shoreline. The clear width between the piers is 415 feet at the entrance, dimin- 
ishing to 890 feet inside. The channel between the piers bears approrimately 
N. 82" 10' E. a,350 feet, then approximately N. 63° 20' E. toward Grand Haven. 
Outside of the entrance a central bar usually exists with sometimes as little as 
14 feet of water over its shoalest point ; but the approaches to the entrance, 
north and south of the bar, always have greater depths. On March 20, 1902, the 
depth on the shoalest point of the bar was 15,3 feel, at about 850 feet west of 
the end of the piers, and about 100 feet north of the prolongation of the south 
pier, while the available depth on the southern approach to the entrance was 
not less than 20 feet, and on the line of the north pier 19.6 feet. Upon a line at 
right angles to the north pier at its outer end, the channel afforded a depth of 
18 feet for a width of 180 feet next to the south pier. 17.7 feet in the middle, 
and 18 feet for a width of 170 feet next to the north pier. Further inside, there 
is a depth of 20 feet or more to the Qraud Haven landing, and width of 120 feet 
next to the south pier and revetment. Deep-draft vessels should ordinarily use 
the southern approach in entering and leaving the harbor, No baain exists at 
this harbor. The channel opposite Qrand Haven is wide and deep enough for 
winding. 

About 2 miles above the harbor is Spring Lake, connected with Grand River 
at Ferryeburg by a narrow channel 12 feet deep, Thie lake is about 4^ miles in 
length and 700 to 2,000 feet wide: the channel at its month is crossed by two 
bridges— the highway bridge, east or left opening 51 feet, west or right opening 
not accessible ; and the Detroit. Grand Haven and Milwaukee Railroad bridge, 
east or left opening 53 feet, west or right opening not accas-sible. The highway 
bridge has a red tight in the center and a white light at each end, height above 
water 13i feet. The railroad bridge has a red and green light at each end of 
the draw 15 feet above water. Grand River, which empties into Lake Michigan 
at Grand Haven, is described under a subsequent heading. 

No harbor regulations are in force at this harbor. 

Chartg: Coast Chart No. 7, Lake Michigan; South Ettd of Lake Michigan; 
Lake Michigan. 

Grand River, Mich, (below Grand Rapids). Xom-mber i. J»Oi.— Qrand 
River ie navigable from its mouth at Grand Haven Harbor to Grand Rapids, a 
distance of 39 miles. Its natural width varies from 300 to 1.000 feet The avail- 
able depth before improvement was IJ feet at extreme low water. The improve- 
ments (which are all located between Eastmanville and Grand Rapids) consist 
of training walls, the tops of which are from 1 foot to 2 feet above extreme 
low water, and which narrow the available width to 180 feet. The channel of 
best water between these training walls varies in width from 40 to 100 feet. 
The extreme low-water season has a duration of not more than one or two 
weeks in any year. The mean low water during the remainder of the year 
is about 1 foot above extreme low water. Channel dejiths given below are 
referred to mean low water. From Qrand Haven to the mouth of Baas River 
(16 miles) there is an available channel over bars of 6 feet depth. From Bass 
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Kiver to Kaatmanville, S feet: thence to Grand Rapids, 4 feet. Daring spring 
high water the river rieea 16 feet at Grand Rapids. 
Bridges crosdng Grand River below Grand Rapids: 
Lake Shore and Michigan Southern Railway bridge, situated abont %i miles 
below head of navigation at Grand Rapids : Only the right draw opening 
is available ; it has a clear width of G4 feet. The clear height of the lowest 
part of the snpe^tractnTe above low water is IT feet, and above high 
water, 4 feet. There are two white lights 28 feet above low water (one 
on each end of the draw) supported by brackets which project 3 feet 
beyond the bridge and narrow the channel by that amount when the draw 
is open. The lights are not visible from the channel .below the bridge 
when the draw is closed. 
Grand Haven. Spring Lake highway bridge, situated just above the entrance 
to Spring Lake and H miles above Grand Haven: Both draw channels are 
available. The clear opening in the north draw is SO feet, and in the 
south draw 62 feet. The height of the lowest part of the saperstructure 
above mean level is 5.4 feet; the high water reference is + 2.3 feet. There 
are two compound red and green lights maintained, one at each end of 
the draw. Their height above the water is IS feet. 
Detroit, Grand Haven and Milwaukee Railway bridge, sitnated about 1,000 
feet west of entrance to Spring Lake and 1^ miles above Grand Haven 
steamboat dock : Both draw channels are available. The clear opening in 
the north draw is 66 feet; in the south draw, 67i feet. The clear height 
of the lowest part of the draw above low water is Si feet. Two com- 
pound red and green lights are maintained, one at each end of the draw, 
16 feet above the water. 
Charts: Coatt Chart JVo. 7, Lake Michigan; Soiilh End of Lake Michigan; 
Lake Michigan. 

Grand Tbaversr Bat, Mich. Northport Bay on the west shore affords shel. 
ter from all except southeasterly winda Dougherty Harbor, on the west shore, 
and Old Mission Harbor, on the west shore of the East Arm, afford good shelter 
against all winds from east through north to southwest. Sutton Bay, on the 
west shore, is sheltered except against northeasterly winds, and Bowers Harbor, 
on the east shore of the West Arm, against all except southwesterly winds. 

Charls: Grand and Little Traverse Bays; North End of Lake Michigan ; Lake 
Michigan. 

Green Bay, Mich, and Wis. Length, 100 miles ; partly separated from Lake 
Michigan on the east by a peninsula approximately T5 miles long, with an aver- 
age width of 10 or 12 miles. The outlet of Green Bay is approximately 30 miles 
wide, but the waterway is choked by several islands and submerged reefs and 
shoals, the channels through which have been regarded by mariners as exceed- 
ingly dangerous, though the main channel, to the northward of Washington 
Island, is 2 miles wide between the 10-fathora curves, and is free from obstruc- 
tions. On the south aide of the entrance, throngh the passage known as 
"Death's Door," many disasters have occurred owing to the strong and irreg- 
ular currents which exist there. 

Charts: North End of Green Bay: South End of Green Bay; North End of 
Lake Michigan ; Lake Michigan. 

Green Bay Harbor, Wis. Foi River below Depere, a section about 6t miles 
in length, constitutes the harbor of Green Bay ; about I mile below Green Bay 
city the river discharges into the head or southern end of Green Bay, an arm of 
Lake Michigan. 
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In ite natural condition, direct entrance to the harbor was blocked by Grassy ' 
Island, situated about H miles from the month of the river, and the channel 
then existing was narrow and tortuona with an available depth of abont 10 feet. 

The work of improvement was began .by the United States in 1860 under a 
plan which provided for cutting a channel through Grassy Island and protect- 
ing the sides of the cut. The project now in forcB provides for the maintenance 
of existing works. conaistinK of a dredged channel in the river below Depere, 
continuing from the mouth of the river through Grassy Island and Sable Point 
Bar to the 17-foot contour in Green Bay. with revetments at Grassy Island. 
The dredged channel in the river below Depere is about 3 miles long, 17 feet 
deep, and 150 feet wide ; it was completed to the required dimensions in Novem- 
ber, 1898. The length of the channel extending from the mouth of Fox River 
into Green Bay is about 16,600 feet, depth 17 feet, and varying in width as fol- 
lows: From the mouth of the river to north side of Grassy Island, a distance of 
7.800 feet, 200 feet wide; thence 5,800 feet to Sable Point Bar. 220 feet; thence 
throogh Sable Point Bar, 2,900 feet, gradually widening to 500 feet. It was 
completed in 1897, The character of the improved channel is stable, but occa- 
sional dredging is necessary to maintain the required depth. 

The east revetment at Grassy Island is 705 feet long, and the west revetment 
620 feet long with a uniform width between them of 230 feet. 

There are no special dangers or difficulties attending the navigation of either 
of the channels ; both are well defined by bnoys. and tlie latter is also provided 
with a light at its outer end and two lights at Grassy Island. 

Febrfiary 14, 1901. — The maximum draft that could be carried at the stage 
represented on the charts was 17 feet. The actual stage on the date specified 
was 1.7 feet lower. 

Bridge* croasing Far River below Depere. 
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Hurbor Ruleg and Begulationa. 

Section 9. All vessels, Hteambosts. propellers, tugs, or other crafts when paae- 
inganf bridges of the city of Green Bay nhall be moved past as expeditiously as is 
consistent with a proper movetnent in the river, but in no case ^all any vessel, 
steamboat, propeller, tng, or other craft while paBsing auy bridge, and obstruct- 
ing the same, remain or olratrnot the passage across such bridge more than five 
minutes, and no vessel, propeller, or other craft Hhall be ho anchored or fastened 
as to prevent any bridge from a free and speedy opening, and the free passage 
of other crafts through the same. Any master or other person having charge (rf 
such vessel, propeller, or other craft who shall violate any provision of this sec- 
tion shall be liable to a fine of not less than five nor more than fifty dollars. 

Sac. Hi. Whenever any person having charge of any vessel, propeller, tug, or 
other craft shall wish to move the same past any bridge reasonable time shall be 
allowed for the opening of the same ; and any person who shall move any vessel, 
propeller, tug or other craft a^nst any bridge or the draw thereof before the 
same shall be opened to the injury thereof shall be subject to a penalty of not 
less than five nor more than fifty dollars, and shall also be liable to the city of 
Green Bay for all damages done to the bridges 

Sec. 11. N. ' ■ ■ " - - ■ ■■- 

eicept it be t 
five dollars. 

Skc. 12. There shall he kept and maintained at or near the center of the draws 
on each of said bridges a bell, and it shall be the duty of the several bridge ten- 
ders immediately before opening the bridges or either of them for the pass^e 
of any vessel, steam or other cr^t, or for any other purpose whatsoever to ring 
such bell. • • • 

The local tug men have adopted a system of signals for the different bridges 
as follows : 

For bridges over Fox Biver, Main street, two short whistles, one long; Wal- 
nnt street, one long, two short ; Mason street, one long, one short, one long. 

Railroad bridges and East Eiver bridges, three long blasts. 

Charts: South End of Oreen Bay; North End of Lake Michigan; Lake 
Michigan. 

Qrren Bat to the Mississippi Rivbb by way of thb Fox and Wkcon- 
eiN Rivers. See Fox Biver, Wis. 

Harbor Spbinoe, Mich, (on Korth Shore of Little Traverse Bay). A 
small but fine harbor of refuge, affording security in any weather. On north 
shore of Little Traverse Bay, docks extend to 15 feet of wat«T. 

Cliarts: Orand and Little Traverse Bays; North End of Lake Michigan; 
Lake Michigan. 

HiKA, Wb. See Centerville. 

Holland (Black Lake), Mich. On the east shore of Lake Michigan, abont 
80 miles southerly of Oraad Haven. This harbor consists of Black Lake and 
the channel leading to Lake Michigan. Before improvement the depth was 
about 6i feet in a narrow channel, obstructed by more or less unstable bars. 

The present approved project provides for a IB-foot channel protected by piers 
and revetments to be 148 to 250 feet apart. The existing piers are insufficient 
in length so that the natural depth at entrance is only T to 6 feet and constant 
dredging is required for maintenance. The total length of the north pier and 
revetment is t,654 feet: the easterly portion, 590 feet long, is unserviceable and 
56 feet of the inner end of the north revetment is occupied by the Pere Mar- 
quett« Railroad Company. The total length of the south pier and revetment Is 
1,601 feet. In 1874 a shore retnm or wing was built at the inner end of the 
south revetment 810 feet in length measured from the rear face of the revet- 
ment. No work has since been done upon it, with the exception of small repairs 
made by the occnpants of the land in the rear, aad it is not now proposed to 
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m&iiitaiD it at the expense of the GoTeroment. At present it is a complete 
wreck, coneieting of nothing bat the pilee of the two aide walls, and everything 
above wat«r bos decayed and fallen to pieces. The north pier projects 630 feet, 
and the aonth pier 685 feet, beyond the shore line. The width between the piera 
at the entrance is 218 feet, diminishing to 148 feet inside. 

The channel is 1,850 feet long, with an angle about midway between the two 
lakes; it extends from Lake Michigan abont S. 8T' E. for 1,250 feet, and thence 
about a. 67° 45' E. 6O0 feet to Black Lake; its depth is rendered nncertain by 
causes previously mentioned. At the angle the best water is nsnalty near the 
north pier, and at the Black Lake end, midway between the piers. Soundings 
of April 18-21, 1902, showed a depth of 14,5 feet in the channel of beat water 
acroes the outer bar, and a channel 12,9 feet deep for a width of 40 feet next to 
north pier, 200 feet inside of the enter end. At shore line the depth was 18,8 
feet, and from a short distance above the shore line, to Black Lake, there was a 
narrow, but somewhat crooked, channel with a depth of 15 feet. The stage of 
the lake at the time of the soundings varied from 1,4 to 1,9 feet below mean 

Black Lake extends aboat 5 miles to the city of Holland at its head. It has a 
width of from 1,000 to 8.000 feet. The depth in this lake ie about 4 fathoms, 
decreasing at the upper end to 10 feet and less. 

In Black Lake the mooring facilities are poor, hut the anchorage is relatively. 
good. There are no bridges and no harbor regulations are in force. 

Charts: Coatt Chart No. 7, Lake Michigan; Soutk End of Lake Michigan ; 
Lalce Michigan. 

Kalavazoo River, Mich, See Sangatnck. 

Krnosha Harbor, Wis, On the west shore of Lake Michigan, at the mouth 
of Pike Creek. The sand hill upon which the lighthouse is situated, abont 400 
feet from the north pier, has an elevation of about 35 feet above the lake, with 
a broad low sand beach sloping to the lake shore. On the south side of the 
entrance the land is much lower, and warehouses and factories are prominent 
features near the shore line. Originally the point of discharge of the river was 
variable, and the depth varied from about 3 feet to zero. What is now termed 
the ' ' Basin " is the southerly section of a bayou that ext«nded some distance to 
the northward, nearly parallel to the lake shore. 

The work of improvement was commenced by the United States in Septem- 
ber, 1844, under a plan providing for the construction of two parallel piers at 
the southern outlet of Pike Creek. Snbaequent plans provided for extending 
and rebuilding the piers, removing and rebnilding the north pier, widening the 
channel between the piers and dredging in the channel and "Basin," and the 
construction of a breakwater. 

The project recently completed provided for extending the south pier 600 feet, 
removing and rebuilding the north pier from shore to the 21-foot contour to 
obtain a width at entrance of 250 feet, building 600 feet of breakwater, increas- 
ing the depth in channel and basin to 21 feet and 20 feet, respectively, and 
widening the channel between the piers. The extent of improvement in prog- 
ress is the maintenance of existing works. The breakwater extends in a 
northwest and southeast direction. It is 600 feet long and situated 560 feet from 
the north pierhead and 500 feet from the sonth pierhead. It was not designed 
to and does not afford anchorage ground for vessels, or facilities for vessels to 
moor to, its object being to protect the harbor from the injurious effect of 
northeast seas. 
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The north pier ie 1,076 feet long, the south pier 1,885 feet long, and they pro- 
ject beyond the shore line 1,070 feet and 1,675 feet, respectively. The clear 
width between them at the entraoce ia 250, and at the narrowest part 330 feet 

June 3S. 1001.— The channel was about 3.000 feet long, 31 feet deep; width at 
entrance 1B5 feet, and least width 170 feet. The depth given refers to atage of 
water represent«d on the charts. The actual stage on the date specified was 0. 7 
foot loicer. 

The channel ia easily and safely navigated. 

Connecting with the Government improvement the city authorities have 
improved the river by dredging from time to time. For a distance of S,500 feet 
the channel has a navigable depth of about 11 feet. 

The basin is 670 feet long ; average width. 470 feet : depth. 20 feet ; width at 

entrance from the lake, 450 feet ; from the river, 1 12 feet. Vessels can moor to 

docks on the west and sooth sides, but should not remain during the prevalence 

of severe northeasterly gales, which cause violent disturbance in the basin. 

Bridges acrxisB Pike Creek. 

nd. Kolght.* — p— - K.au.rkg. 
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Harbor Rules and Regulations. 

Srction 2. The harbormaster is hereby authorized and required to give snch 
orders and directions relative to the location, change of place or station, manner 
o[ moving in or use of the harbor of every vessel, craft, or float, lying, moving. 
or laid up in the harbor within the city of Keno^a, aa may be necessary to pro- 
mote good order therein and the safety and equal convenience of such vessels, 
crafts, or floats; and any owner, master, or other person having charge of the 
same who shall refuse or neglect to obey any such order or direction shall be 
punished by a fine of not less than five nor more than twenty-Rve dollars and 
the costs of proaecntion, or by imprisonment in tUe county jail not less than five 
nor more than thirty days. 

That the bridge over the river connecting North Uain street with South 
Main street in said city shall not be oi>ened or removed from its proper place on 
and along said street so as to prevent or obstruct the passing and repassing of 
all persons and proper vehicles and conveyances over the same during the 
following hours, to wit, from 8.45 during and until 7.15 o'clock in the morning, 
and from 12 o'clock at noon during and until 1 o'clock p. m. during each and 
every day of each and every week escept the first day of each week, commonly 
called Sunday. 

Charts : Coast Chart No. 3. Lake Michigan ; South End of Lake Michigan ; 
Lake Michigan. 

Kewaonke Harbor, Wis. The immediate vicinity of the month of Kewaunee 
River is flanked by broad areas of swampy lands. In If HO the river flowed about 
due south toward Kewaunee, made a sharp bend at the junction of Harrison 
and Main streets and flowed northward parallel to the lake shore and about SOO 
feet therefrom, for a distance of about 2,000 feet t« the mouth, which was about 
2S feet wide and bad a depth of about 3 feet. A cut into the lake wae made 
through the narrow peninsula at the bend of the river at Harrison and Main 
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streets, and this cut, with the protecting piere, forms the present harbor entrance. 
The old natural month of the river is <;losed, anA the part of the old river bed 
which led northward to the old river mouth is now a portion of the inner harbor. 

The present project provides for the maintenance of channel and piers. The 
north pier is l.tKM) feet, the south pier 1,850 feet long; they project beyond the 
shore line 1,840 feet and 1,570 feet, respectively. Clear width between them at 
entrance, 200 feet, at the narrowest part, 192 teet. The eitent of the improve- 
ment m protn'ess ia the maintenance of existing works. The channel is of a 
stable character. Dredging is necessary from time to time to maintain the 
required depth. 

April JS, JWy,'.— The channel is about 2,300 feet long; width at entrance. 300 
feet, and least width, 75 feet, for a depth of 15 feet, at stage of water represented 
on the charts. The actual stage on date specified was 1.8 feet loirer. It is easily 
and safely navigated. 

The original outlet of Kewannee River now forms the basin north of the 
present entrance. According to aonndings tatcen April 15, 1902, it has a mini- 
mnm width of ahont ISO feet between shore lines tor a distance of about 1,200 
feet up to the vicinity of the United States dock and warehouse, with a depth 
of about 11 feet. The stage of water on the date specified was 1.8 feet below 
mean lake level. 

A temporary bridge crosses tlie basin about 800 feet from the southern end; 
the clear width of opening is 46 feet. 

Connecting with the Government channel the Kewaunee River has a navi- 
gable depth of about 10 feet for a distance of 4^ miles, and for a distance of S 
miles farther the minimum depth is 4 feet. There is no regular 
the river. 

Sridgen croaaitig the Keipaunee Rix-er. 
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There are no published harbor regulations or rules. Under date of August 30, 
1901. the mayor of Kewaunee stated that when required to open the draw the 
city conformed to the usages known to all vessel men, 

CharU: Coast Chart No. I, Lake MMiigan; North End of Lake Michigati; 
Lake Miekigan, 

KiNNicKiNNic BivKR, Wis. See Milwaukee, 

Leland, Mich, (on bocthwest portion op Leelsnaw Point, east shore of 
Lake Michigan). Citizens have built a bridge pier on piles at which vessels 
can lie in calm weather. Carp River is so inconsiderable a stream as to preclude 
any use for purposes of navigation. 

Cliartg: Grand and Little Traverse Bays; North End of Lake Michigan; 
Lake Michigan. 

Little Traverse Bay, Mich. See Harbor Springs and Petoskey. Mich. 
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LuDiNOTON. Mich. On the east Rhore of Lake Michigan, about 8 miles south 
of the light at Big Point Sable. The principal western t^rminae of the Pare 
Marquette Railroad and an eastern terminus of the trans-lake car feny, package 
freight, and passenger steamboat lines belonging to that companj, having their 
western termini at Manitowoc and Milwaukee. The harbor ia situated on Pere 
Marquette Lake, which is connected with Lake Michigan by a channel abont 
3.400 feet long, protected by piers and revetments far almost the entire length. 
Before improvement the depth varied from 7 to 8 feet and the channel was 
unstable. The present project provides for a channel 18 feet deep prot«ct«d by 
piers and revetments. There are two piers; the north pier and revetment have 
a total length of 1,453 feet, and the south pier and revetment 2,381 feet. For a 
length of about G90 feet near Pere Marquette Lake the north bank is nnprotected, 
the old slab revetment having been washed away. Five hundred and sixty- 
seven feet of the inner end of the south revetment is in a ruined condition. The 
north pier projects 860 feet beyond the shore line and the south pier 1,490 feet, 
and 880 feet beyond the end of the north pier. The width between the piers at 
the outer end is 3&1 feet, narrowing to 183 feet at the inner end of the north 
revetment. The channel bears approximately S. 84° 45.' E, , and is 2,400 feet long 
and 10 feet deep, about 300 feet wide at the entrance, and not less than 60 feet 
wide inside, but at the outer end it is sometimes narrowed by a sboal from the 
north which projects sonth of the north pier. In a southwesterly gale great 
care is necessary to avoid this bar. 

Pere Marquette Lake is between 9 and 10 miles long and has an average width 
of half a mile. It is 40 feet deep, and over. Pere Marquette River, which 
flows into Pere Marquette Lake, is not navigable above the lake. Anchorage 
and mooring facilities exist, the latter, however, being owned almost exclnsiTely 
by the Pere Marquette Railroad Company, The drainage area discharging into 
Lake Michigan through Pere Marquette Lake and the Lndington entrance does 
not exceed 450 square miles. The outflowing volume between the piers fa 
insignificant, and the current at the entrance moves indifferently in either 
direction, according to the relative elevation of the two lakes. There are no 
bridges and no harbor regulations are in force. 

Charts: Coast Charts Noa. S aiul S, Lake Michigan; South End of Lake 
Michigan; Lake Michigan. 

Manistee. Mich. On the east shore of Lake Michigan, about 10 miles in a 
northeasterly direction from the light at Big Point Sable. The harbor is situ- 
ated on Manistee Lake and on Manistee River flowing out of this lake. The 
mouth of the river, which forms the entrance, is protected by piers and revet- 
ments. Before improvement the depth was from 7 to 8 feet in an uncertain 
channel obstructed by sandy bars. The present project provides for a channel 
of navigable width, with a depth of 15 feet, extending from Lake Michigan to 
Manistee Lake, protected by piers and revetments at the entrance. There are 
two piers; the total length of the north pier and revetment is 2,906 feet; alength 
of 826 feet at the inner end is occupied by the Manistee and Northeastern Bail- 
road and about R60 feet of this is in a bad condition. The total length of the 
south pier and revetment is 1,300 feet; the inner portion of 425 feet is occupied 
by the Canfield & Wheeler Company. The north pier projects 1,265 feet beyond 
the shore line and about 400 feet beyond the end of the south pier. The south 
pier projects 75B feet beyond the shore line. The width between the piers is 189 
feet at the entrance, narrowing to ISO feet inside. The width between docks in 
the river above the piers is 135 feet and more. The channel is 0,800 feet long 
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and is reasooably easy and nnobstracted, there being a depth of 20 feet, for a 
width of 100 feet, neit to the north pier at the outer end. Between the piers 
there is a central depth of about 10 feet, and in the river a central depth of IG.l 
feet to Manistee Lalce. 

Manistee Lake la abont 4 miles long, f ^ mile wide, and has a depth of 3S feet. 
Anchoring facilities ore poor. Mooring facilities are good. There are no har- 
bor regulations. 

The Big Manistee River enters Lake Manistee at its north end. In 1807 it was 
reported as navigable for small boats for a distance of 160 miles from its month, 
but navigation was then almost obstructed by the floating of logs to the mills. 
Bridges crossing Manistee River: 
Maple Street highway bridge: Clear width in each draw opening, 52 feet; 
the north or right draw is sot available for vessels drawing over Q feet: 
lighted by one red-and-white light on the center of the bridge, 42 feet 
above the water, and showing red on the river when the bridge is closed. 
Smith Street highway bridge: North or right opening 80 feet and south or 
left opening 59 feet wide in the clear ; lighted by one red-and-white light 
on the center of the bridge, 52 feet above the water, showing red on the ' 
river when the bridge is closed. 
Manistee and Northeastern Railroad bridge : Each opening 56 feet wide in 
the clear. 
Cliarta: Coait Chart No. 9, Lake Michigan; Soutk End of Lake Michigan; 
Lake MiclngaH, 

MANrsTiiiDK, Mich. Original depth, 7 feet, increased to 10 feet by private 
enterprise before any appropriation was made by the Government. Operations 
for improvement were commenced by the United States in 1880 under a project 
to provide a channel 150 feet in width, and about 13 feet in depth, by dredging 
between entrance piers constructed by private parties; the work was suspended 
in 1881 aud has not since been resumed by the United States. May IS, 1S03. — A 
channel abont 100 feet wide with a depth of about 14,4 feet between the piers 
and about 13.5 feet on the ontcr bar. Dredging by private enterprise on the 
oDter bar was in progress on this date. The.se soundings are reduced to the 
stage of water represented on the charts. The actual stage on the date specified 
was 1.38 feet loirer. The lowest water of December. 1900. was 3.37 feet loirer. 

CharU: North End of Oreeii Bay; Beaver Island Group; North End of Lake 
Micliigan ; Lake Micliigan. 

Manitowoc Earbok, Wis. Situated on the west shore of Lake Michigan at 
the mouth of Manitowoc River; in the immediate vicinity of the harbor the 
land on the north aide is considerably higher than that on the south side. Origi- 
nally a bar with only 3 feet of water over it obstructed the entrance, while for 
a short distance up the river the depth was 10 feet. 

Operations for the improvement of this harbor were commenced by the United 
States in 1854 under a plan which provided for the cou.stmction of two approxi- 
mately parallel jiiers, one on either side of the mouth gf Manitowoc River, and 
extending into Lake Michigan. Subsequent plans provided for the repair and 
extension of piers, dredging, and the construction of a breakwater. 

The present project provides for the maintenance of the piers, and a channel 
of navigable width between them, 20 feet deep ; also for the maintenance of the 
breakwater. Occasional dredging is necessary to maintain the required depth. 

The breakwater is 4U0 feet long; general direction, northwest and southeast; 
distance from north pierhead, 850 feet ; from south pierhead, 3B5 feet. It was 
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not designed to, and does not, afford anchorage gronnd for vessels, or facilities 
for vessels to moor, its object being to protect the harbor from the injurious 
eSect of northeast seas. 

The north pier is 1.B70 feet and the south pier 3.400 feet long; they project 
beyond the shore line 1,880 feet and 1.930 feet, respectively; clear width between 
them at entrance, 285 feet, at narrowest part, 33.'i feet. The extent of improve- 
ment in progress is the maintenance of existing works. 

June 1, 1001.— The channel was 3.400 feet long, 20 feet deep, at the stage of 
water represented on the charts, with a least width of 140 feet, and easily and 
safely navigated. The actual stage on the dat« specified was 1 foot lomer. 
Connecting with the Qovemment channel the city authorities have improved 
the river by dredging from time to time, for a distance of about 7,400 feet. The 
n navigable depth obtained during the season of 1901 was 18 feet. 

Bridges erosgittg the Manilowoe River. 
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Harbor Jivles and Regvlationa. 

No. 86, Sec. 1. It is hereby made the duty of the harbor master and he is 
hereby authorized to givo such orders and directions relative to the location, 
change of place or station, manner of moving or use of the harbor by every 
vesseT or floating craft lying or moving or laid up in the harlwr as may be neces- 
sary to promote order therein and the safety an»f eqnal convenience of all such 
vessels and floating crafts. Any owner, master, or other person having charge 
of any such vessel or floating craft who shall neglect or refuse to obey any such 
order or direction may be fined not exceeding twenty dollars for every such 
neglect or refusal. 

No. 66, Sec. a. It shall be the duty of the harbor master, whenever any vessel 
or craft is insecurely fastened, adrift, sunken or laid up not in use. which should 
be fastened, raised, removed or location changed, to notify and require theowner, 
agent or master to do the same without delay. Any owner, masteror agent who 
shall neglect or refuse to comply with such order or direction shall be fined not 
exceeding twenty dollars, and a farther fine of ten dollars for every day he shall 
neglect to comply with snch order. 
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No. 66, Sec. 3. If any veasel, craft, or float shall not be fastened, Bocnred, 
raised, removed or its location changed in compliance with the direction of the 
harbormaster, itshaUbehisduty tocausesuch vessel, craftorfloat to he eecared. 
raised, removed or its location changed, employing such assistance as may be 
necessary for the purpose. All expenses which may be incurred in any snch case 
shall be recoverable of the owner, master or agent having charge of such vessel, 
craft or float, and the same are hereby declared to be a lien on any snch veasel, 
craft or float until the same is fully paid. 

No. 66, Sec. G. All vessels, c:aftsor floats navigating the harbor when passing 
any bridge shall he moved expeditiously, and sball not be anchored or fastened 
to interfere with the opening of anv bridge. No vessel shall be anchored within 
the harbor ao as to interfere with the passage of other vessels. The master of 
any vessel violating the provisiooB of this section, on conviction, shall be fined 
ten dollars and costs of prosecution. 

No. 199, Seo. 1. All steamboats, propellers, tugs or other craft coming in or 
going ont of Manitowoc harbor or running on the Manitowoc River or other 
navigable waters in said city, shall move and be moved slowly so as not to 
endanger other crafts, bridges or ducks along the river, and never at a greater 
rateot speed than at the rate of four miles per hour, nnderthejienalty of twenty- 
five dollars for each and every offense, to be paid by the captain or jwrson hav- 
ing charge, care, custody or control of any snch vessel. 

Chartt: Coast Chart No. 1, Lake Michigan; South End of Lake Michigan ; 
Lake Michigan. 

Menominee Harbor, Mich, and Wis. At the month of Menominee River, 
which is the boundary between Michigan and Wisconsin, the land in the vicin- 
ity has an elevation of but a few feet above the surface of Green Bay. Original 
depth about i feet. 

The present project provides for the maintenance of the piers and the forma- 
tion of a channel 30 feet deep, with a minimum width of 300 feet, extending 
from the 20-foot contour in Green Bay up the river for a distance of 3,146 feet 
from the point of beginning. The north pier is 1,369 feet and the south pier 
2,713 feet long; they project beyond the shore line 1,060 feet and 2,150 feet, 
respectively; clear width between them at entrance, 870 feet; at narrowest part, 
S70 feet; at shore tine, 400 feet. 

The channel is completed to the dimensions called for by the existing project, 
and is easily and safely navigated. 

The extent of improvement in progress is the maintenance of existing works. 
Dredging is occasionally necessary to maintain the required depth and width of 
channel. 

Atigutt 31, iWi.— Maximum draft that could be carried at the stage of water 
represented on the charts was 20 feet. The actual stage on the date specified 
was 0.9 foot lower. 

Charts: South End of CI rem Say; North End of Lake Michigan ; Lake Mich- 
igan. 

Menominee Riter, Mich, and Wis. This river is a part of the boundary 
between the States of Michigan and Wisconsin, and discharges into Green 
Bay at and through Menominee Harbor. 

The improvements designated Menominee River and Menominee Harbor now 
practically constitute one work. 

The original depth was about 4 feet. The extent of improvements in progress 
is the maintenance of a cliannel from Green Bay up the Menominee River for 
a distance of about 2 miles, 17 feet deep and 200 feet wide (except 2,600 linear 
feet at the upper end, reduced to 100 feet in width, with an additional length of 
47ij feet reduced to 75 feet in width), together with a turning basin of the same 
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depth 000 feet long and S50 feet wide at npper end of channel. The basin ia 
simply a local widening of the channel, not intended to afford anchorage or 
moorage. 

The channel and baain have been dredged to the required dimensions, and the 
channel is stable in character, bnt deposits have been made in places of 1 foot 
or more, in the upper section of the channel and the northerly side of the basin, 
and occasional dredging will be necessary to maintain the required width and 
depth. It is easily and safely navigated. 

Augjist SI, /»('/. —Connecting with the upper end of Menominee Harbor chan- 
nel, the 17-foot channel was 300 feet wide for a distance of about 3.900 feet: 
thence 3.100 feet its minimnm width was 120 feet; thenoe about S.OOO feet the 
least width was about 30 feet. The basin is 600 feet long. S50 feet wide, with a 
governing depth of abont 17 feet. The maximum draft that conld be carried 
at the stage of water represented on the charts was IT feet : on the dat« speci- 
fied the water was 0.9 foot lotrer. 

Bridge. 
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Charta: South End of Green Bay; North End of Lake Michigan ; Lake Mich- 
igan. 
Menominee River, at Milwaukee, Wis. See Milwaukee. 

City, Ind. This harbor is at the southern end of Lake Michigan, 



Soath Chicago, and about 88 miles 
the only lake harbor in the State of 

a the vicinity 18 fully exposed to 
ipeded sweep from a little 
storms from the arc included be- 



abont 32 miles ea.it of Calumet Harbor c 
from the month of the Chieago River. It 
Indiana. The portion of Laice Michigai 
storms from a northerly direction, the n 
east of north being about iiOO miles: all fi> 
tween NNE. and NW. create dangerous conditions, including powerful and 
dangerous seas, and strong currents running across the harbor entrance from 
east to west, Michigan City is thns one of the harbors of greatest eipoanre to 
storms upon the lake, and an added unfavorable condition is found in the sandy 
nature and gentle slope of the lake bottom, depths of \% to 15 fathoms occur- 
ring 8 tJ) 10 miles from shore. 

The lake shore in the vicinity is composed of fine sand which, in the'neigh- 
borhood of Trail Creek, i.s piled up in large dunes. The harbor consists of an 
outer harbor (formed by breakwaters and piers and intended when completed 
to offer shelter for ves.sels seeking refnge from northerly storms), and the im- 
proved channel of Trail Creek, forming an inner harbor for the local commerce. 
The original depths before improvement were 9 feet upon the outer bar and 8^ 
feet or less at the entrance to the inner harbor, the obstructions being unstable 
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sand bars. The channel at the proposed entrance to the ont«r harbor is now 
about 25 feet deep, while between the pien a depth of 15 feet is fonnd. This lat- 
ter depth can not be carried clear through the inner harbor, bat the depth varies 
from IG feet between the piers to 12 feet at the lower end of the npper basin. 
The present approved project proridea for the completion of a new onter harbor, 
to be constructed by extending the breakwater, or east pier, 600 feet in a north- 
weaterly direction and by building a new detached breakwater 1,400 feet long. 
to mn about N. 30" E, and S. 30° W.. farther out in the lake than the existing 
detached breakwater, the two new Btrnctures being separated by an interval of 
650 feet. The existing detached breakwater is to be removed. For the inner 
harbor the present approved project is purely one of maintenance and is 
intended to create, by dredging, a channel between revetments BT to ITS feet 
apart, except at the taming basins where the width is about 880 and S4S feet. 

Breakicaterg. — The old onter harbor, constructed under a former project, since 
abandoned, comprises an outer basin east of the entrance to the inner harbor and 
inclosed upon the east by a pile pier 1,225 feetlonginan unserviceable condition, 
and on the north by a crib breakwater 1,411 feet long, and an area to the west 
of the entrance, protected by a breakwater pier now 1*35 feet long, connected 
at right angles with the old breakwater above described, and farther protected 
by a detached breakwater 708 feet long, muning about N, 71' 80' E,, and se'pa- 
rated from the pier by an iuterval of 400 feet. The outer basin has never been 
dredged and can not be used by deep-draft vessels, and the sheltered area under 
the detached breakwater is too restricted for safe anchorage. Four hundred 
feet of the extension to the breakwater pier provided for under the new project 
has been bnilt and the entire foundation of the detached breakwater is in 
place. The entrance width, between the present north end of the breakwater 
pier and the ea><tend of the old detached breakwater, is about 380 feet. The 
channel which forms the inner harbor is protected at the entrance by two piers. 
and inside by revetmente built partly by the United States and partly by local 
intereste, and following generally the original course of Trail Creek, The outer 
end of the west entrance pier is opposite the southerly end of the breakwater 
pier, and the two form the entrance. 315 feet wide, to the inner harbor. The 
original length of the west entrance pier and revetment was 8.157 feet; the 
inner end has, however, greatly deteriorated, so that from station to S-nSS 
nothing capable of being ? bown npon a map remains above water. This pier 
projecte 1.280 feet beyond the shore line The length of the east entrance pier 
and revetment is 1.405 fe<;t. The width between the piers at the entrance is, as 
stated, 215 feet, and at the narrowest part. 97 feet. 

The channel of the-inner harbor is 9.159 feet long from the outer end of the 
west pier, between revetments from 97 t.o 17a feet apart except at the turning 
basins, where the width is aborit ;iM and 343 feet. The upper limit of this im- 
proved channel is 100 feet above the upper turning basin. From the entrance, 
to the inner end of the piers, the ruling depth in this channel is 15 feet ; thence, 
14feet to the Michigan Central Railroad bridge, and 13 feet from that pointto 
the first bend ab")ve tlie Sixth Street bridge ; above this latter bridge the channel 
is 13 feet deep to the lower end of the Dp]>er basin. 

Inner Harbor Baxiiix. — The lower basin is on the south side of the harbor. It 
begins 800 feet above the Micliifjan Central Railroad bridge and is 213 feet wide 
and 250 feet long from the south dock, Ite depth is generally 18 feet. It is 
adapted for anchorage of vessels and has the necessary facilities for mooring. 
The upper basin is at the present upper end of the inner harbor. Its width is 
345 feet and its length 400 feet. It has a depth of from 10 to 13 feet, in the lower 
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portion, and alxmt 4 feet in the upper half. The lower portion can be need for 
anchorage and is provided with docke for mooring vessels. 

The following lights are maintained by the United States Engineer Depart- 
ment at the harbor entrance: Red signal lights on the east end of the detached 
breakwater and breakwater pier, 11 feet from the present outer end; white signal 
lights on the breakwater pier 672 feet from the present onter end, and on the 
west pier 9S feet from the outer end. 
Bridges crossing the inner harbor at Uichigan City: 
Franklin Street bridge, 8S0 feet above the inner end of the east revetment: 
Soath or left draw opening, 42.6 feet clear width; north or right draw 
opening, 86 feet clear width (not need). Three compound lights on the 
bridge (one at each end, 84 feet above the water, and one in the center, 87 
feet above the water, show red up and down stream when the bridge is 
closed, and green when the bridge is open. There are two compound red 
and green lights on the gnard pier. 9 feet above water, one located at the 
west end of the pier'and one in the center of the pier. 
Uichigan Central Railroad bridge, about 1,850 feet above the Franklin Street 
bridge : Clear width In each draw opening, 44 feet. A red and green light 
on the center of the bridge and one at each end, 43 feet above the water, 
show red on the channel when the bridge is closed. There are three red 
lights at each end of the gnard pier, and two red lights nnder the bridge 
at each end. 
Sixth Street bridge, 1,700 feet above the Michigan Central Railroad bridge : 
Clear width In each draw opening. 46 feet. Lighted by six lights (fonr 
white, and two componnd red and green), all placed 17 feet above the 
water. There are two white lights at each end of the bridge, and the two 
componnd lights are in the center of the bridge, one npon the npstream 
tmss and the other npon the downstream trusa. The componnd lights 
show red np and down stream when the bridge is closed and green when 
the bridge is open. 

Harbor Rules and Begulations. 
Harbor rales and regnlationu have been prescribed by the local authorities 
and are as follows: 

Section 1. Be it ordained by the Common Conncil of Michigan City; The 
harbor master shall give such orders and directiona relative to the location, 
change of place or station, manner of moving, or nse of the harbor, of every 
vessel, craft or float laying, moving or laid np in the harbor not in nse, as may 
be necessary to promote good order therein and the safety and equal conven- 
ience of such vessels, crafts or floats, and any owner, master, or otlier persons 
having charge of the same, who shall refuse or neglect to comply with such 
order or direction, shall be subject to a penalty of twenty-five dollars for every 
such neglect or refusal, which penalty shall constitute a lien upon such vessel, 
craft or float until fully paid. 

Si!C. 2. Whenever there shall be in the harbor any vessel, craft or float inse- 
curely fastened, adrift, sunken or laid up not in nse, which may require to be 
fastened, raised, removed or ite location changed, the harbor master shall notify 
the owner, master or other person, who may be in charge thereof to secure, 
raise or remove such vessel, craft or float without delay. But if the harbor 
master shall be unable to find the master, owner or person in charge of such 
vessel, craft or float aa aforesaid, or if no person answering auch aescripMon 
can be foond by him, such notice shall not he required by him, and any person 
who shall neglect or refuse to compiv with such order or direction shall be sub- 
ject to a penalty of twenty-five dollars and the further penalty of ten dollars 
for every day he or they shall refuse or neglect to observe the same, which 
penalty shall constitute a lien npon such vessel, craft or float until fully paid. 
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Sbc. 3. If any vesnel, craft or flo&t ihall not be secured, rallied, removed, or 
its location changed in comiiliance with the direction of tJie bai'lior manter aft«r 
notice, or if the harbor niaHter shall be unable to serve such notice an aforesaid 
in either case he ahall cause sQch vessel, craft or float to lie Becared, raised, 
removed or its location changed aa afore.sai<l, employing Hucb assistance as may 
be nece.isary for the puniose. AU expenses whichmay be incurred in any case 
shall 1« recoverable of the owner or couBig-nee, master or other person having 
charge of such vessel, craft or float; and the same expenses are hereby declared 
to be a lien upon such vessel, craft or float until fully paid. And if any person 
shall resist the harbor master or any person acting under him. in the execution 
of aach duty, or of any duty imposed ujKjn him by this chapter, snch person so 
resisting shall be subject to a fine of not les.s than ten dollars and not exceeding 
one hundred dollars and may be imprisoned not exceeding thirty days. 

Sec. 4. All penalties, fines, damages and expenses which may l>e made or 
become a lien npon any vessel, craft or float by the proiisions hereof shall attach 
from the time the right of action may accrue, and the harbor master shall 
detain any such vessel, craft or float subject to such lien or such parts of her 
rigging, anchors or apjurel aK shall be sutlicjent to discharge the same, such lien 
not otherwise discharging may l>e enforced against the vessel, craft or float or 
other property sodetainedbyanattachment against such vessel, craft or float by 
her or its name or against the owner or owners thereof if known, in the manner 
provided by the laws of this State for the enforcement of maritime claims 
against boats and vessels. All suits which may be brought under this chapter 
whether in rem or in personam, shall be brought in the name of the City of 
Michigan City and all the expenses which may be incurred in such detention 
shall likewise be a lien npon such vessel, craft or float, and recoverable as a part 
of the original cause of action. All moneys which may be paid to or collected 
by the harbor master or which shall be collected in any suit instituted as afore- 
said, shall be paid by the officer collecting the same into the Ciiy Treasury. If 
any person or persons shall resist the harbor master, or any person acting under 
bim In the detention of any vessel, craft or float for the purpose aforesaid he 
and they shall be subject tu a flue of not less than t«n dollars and not exceeding 
one handred dollars. 

Sbc, 6. No vessel, craft or float shall be so moved or anchored within the 
harbor, or in any slip or dock as to prevent the passage of any other vessel, 
craft or float, nor shall any vessel, craft or float be so moved as to run against 
or injure any bridge a<Toss the river under a penalty of not less than ten £>llar8 
nor exceeding one hundred dollars to the master, owner or person in charge 
thereof. 

Sec. 6. No person discharging the cargo of any vessel, craft or float shall 
suffer any part of ench cargo to remain projecting over the front of any wharf 
after sncb vessel, craft or float remove from the wharf, under a penalty to mas- 
ter, owner, or other person having charge of such vessel, craft or float, occupy- 
ing such wharf of ten dollars tor every hour such projection shall continue. 

Sec. 7. All vessels, crafts or floats lying in or navigating the harbor shall be 
respectively governed by the following further provisions: 

First: All vessels, crafts or floats shall be moved slowly, so as not to, in any 
case, injure or endanger other vessels. 

Second : No master or other person owning or having charge of any vessel, 
craft or float, shall leave the same in the harbor without having on board, or 
in charge thereof, some comjjeteut j^raon to control, manage and secure the 
same without first obtaining permission of the harbor master. 

Third: All vessels, crafts or floats whether using 8t«am or otherwise while In 
the harbor shall have and keep their anchors inboard or suspended from the 
hawse pipe by the ring or shackle, and said ring or shackle shall be below the 
surface of the water, and their lower yards cock-billed and their upper yards 
braced up sharp. 

Fourth ; They shall likewise have and keep outboard during the nighttime a 
conspicuous ligDt and shall have extinguished or safely secureil at dark all fires, 
which may be kept on boaril. 

Fifth: No vcs.iels, crafts or floats shall be suffered to lie in the harbor adrift 
or insecurely fastened. 

Sixth : Any master, owner or other person having charge of any such vessel, 
craft or float, shall be subject to a fine of not less than twenty dollars nor 
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exceedJDg one bnadred dollar!) for every violation of the foreftoing provisions 
and to like fine for every refusal to conform thereto when directed by the harbor 
master. 



conai^ee, master or in charge, and Huch lifii may be enforced in the same 
manner as other liens against tlie same. 

Sec. 9. No person shall cast or ile|Kisit, or suffer to be cast or deimsited in the 
harbor or slip within the limits of tlie city, any earth, ashes or other heavy 
substances or substance, filth, logs or rtoatinj; matter, or any ohntmetions under 
a fine of not more than one hundred dollars for each and every offense, and not 
more than twenty-five dollars for every day the saiue shall be suffered to remain 

Sel'. 10. The harbor master shall be apjiointed a special policeman for the 
purpose of carrying more readily into effect the police regulations of the city 
concerning the liarbor under his charge and to preserve the public peace anil 
qniet in and aboat said harbor. 

Sec, II. The words vessels, crafts and float, shall be deemed to include every 
species of steam and other vessels or boats lying or floating in or navigating 
the harbor and also nil rafts or logs, timbt-r, wood, lumber, or other floating 
matter and the harbor shall lie deemed to include Trail Creek to the City limits 
and the piers and so much of Lake Michigan as lies within the distance of one 
mile of the shores of the City. 

Charts: Coast (.'hart So. .5, iMke Michigan; Smith End of Lake Michigan; 
Lake Michigan. , 

Milwaukee Bay, Wis., Harbor of Refvoe at. The general direction of 
the shore arm of the breakwater for a distance of 3,430 feet is S. 25' E, ; the 
main arm then runs S. II W. for fi.2O0 feet; 1,000 feet south from the angle 
there is an ojiening 400 feet wide for a fair-weather entrance and exit: total 
length of bre.akwater, 7.250 feet. The distance of the southerly end from the 
mouth of Milwaukee Harbor is 4,200 feet. The protected area available for the 
nee of vessels is about 270 acres beyond the 16-foot contour, and the maximnm 
depth 33 feet at slandard loic tvater. Tlie anchorage ground is good. No pro- 
vision is made for mooring vessels to the breakwater, and snch mooring is 
prohibited, except in the case of harbor tugs. 

Cfidrt.t; Miliraiikee Harbor; Coast Chart So. 3, Lake Michigan; South End 
of Lake Michigan ; Lake Michigan. 

Milwaukee Harbor. Wis. The natural mouth of Miln-aukee River had a 
depth of about 3.5 feet, and was about 3,000 feet southerly of the present arti- 
ficial outlet ; the latter was formed by the constniction of piers, and dredging 
between them and through the low and narrow neck of land that separated the 
river and the lake at this ptjint. The present channel is of a stable character, 
hot occasional dredging is necessary to maintain the required depth. 

The present project provides for the formation and maintenance of the piers 
and channel between them, 200 feet wide and 18 feet deep at standard low irater. 

The north pier 1.853 feet and the south pier 1.037 feet in length, project 1,020 
feet and 1,500 feet, respectively, l>ej<md the shore line: clear width between 
them at entrance 280 feet, at narrowest part 260 feet. 

The eitent of the improvement in progress is the maintenance of esisting 

Connecting with the Govenimcnt channel the city authorities have improved 
the rivers by dredging from time to time. The channels are easily and safely 
navigated. 
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General Ordinances of the City of Milwaukee, relating to Harbor and Rivers. 

Section 1. The harbor luaater is hereby aatborized and directed to ^ve snch 
orders and directions an he ehall deem juet and proper, relative to the location 
and change of station of every eteamboat, vessel, projrellei-. tug, or other craft 
or float in the harhor, river, or other navigable waters in the city of Milwaukee, 
and every captain, master, owner, assignee, or person having in charge any 
steamboat, propeller, vessel, tug, craft, or float, who shall neglect or refuse to 
comply with any such orders or directions, shall forfeit a penalty of not less than 
five nor exceeding twenty -five dollars. 

Sec. 3. All steamboats, propellers, tugs, or other craft coming in or goin^ out 
of the harbor or running on Uie Milwaukee, Menominee, or Rinnickinnic rivers 
or other navigable waters in said city, shall move and be moved slowly so as not 
to endanger other crafts or bridges : and all st«amboats, vessols. propeUera, tugs, 
and other crafts or floats shall have kept on board during the nighttime a light 
in a conspicuous place : any captain, owner, mate, or other person having charge 
or control of any craft described in this section who shall violate any provision 
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ir exceeding twenty -five tlollara. 

Sec. 8. Any owner, master, or other person having in charge any steamboat, 
vessel, or other craft or float who shall anchor or otherwise fast^'n or permit to 
be anchored or fastened any steamboat, veMsel, proi)eller, tug, or otlier craft in 
the harbor, rivers, or other navigable waters within the limits of the city of 
Milwaakee. so that the same shall obstruct the passage of any other steamboat, 
vessel, propeller, tug, or other crafts coming in or going oat of said harbor or 
rivers or other navigable waters, shall forfeit a i>enalty of not leas than five nor 
more than twenty-five dollars for each and every offense. 

Sbc. 4. All vessels, steamboats, propellers, togs, or other crafts navigating the 
Milwaakee, Menominee, Kinnickinnic rivers or other navigable waters within 
the limits of the city of Milwaukee, when passing any bridge in the city of Mil- 
waukee, shall move and be moved past the same as expeditiously as is consistent 
with a proper movement in the river, but in no case shall any vessel, steamboat, 
propeller, tug, or other craft, while passing any bridgeand obstructing the same, 
remain or ol^truct the passage across such bridge more than five minutes, and 
no vessel, propeller, or other craft shall be so anchored or fastened as to prevent 
any bridge from a free and speedy opening ; any must«r or other person having 
charge of such vessel, propeller, or other craft who shall violate any provision 
of this section shall be liable to a fine of not less than five dollars nor more than 
twenty -five dollars. 

Skc. 6. Whenever 

other craft shall wis _. _ _.,.._..„ ._ . „ 

be allowed for the opening of the same, and any person who shall u 

sel. propeller, tug, or other craft against any bridge or the center or protection 

pier thereof, before the same shall oe opened, to the injury thereof, shall be sub- 

;ect to a penalty of not less than five nor more than fiftv dollars, and shall be 
ikewise liable to the city of Milwaukee for all damages done to the bridge and 
center or protection piers thereof. 

Sec. fl. No sail vessel shall pass through the draw of any bridge in the city of 
Milwaukee, except it be towed by steam crafts, nnder a penalty of five dollars 
and costs of prosecution. 

Sec. 7, No person shall cast or deposit or suffer to be cast or deposited in the 
harbsr of the Milwaukee. Menominee, or Kinnickinnic rivers, or any other nav- 
igable waters within the limits of the city of Milwaukee, any earth, sand, filth, 
manure, or any obstruction, nnder a penalty of not less than five nor more than 
fifty dollars with costs of prosecution. 

Sec. 8. No vessel or craft propelled by steam shall pa.ss np or down the Mil- 
waukee. Menominee, or Kinnickinnic rivers, or any other navigable waters 
within the limits of the city of Milwaukee, at a greater rate of sjiecd than at the 
rate of four miles per hour, under the penalty of twenty-five dollars for each and 
every offense, to be paid by the captain or the person having the charge, care, 
custody, or control of any such vessel. 

Sec. 9. No vessel shall be towed in the Milwaukee, Menominee, or Kinnic- 
kinnic rivers, or any other navigable waters within the limits of the city of 
Milwaukee, by any tug or vessel while the anchor or anchors of such vessel so 
towed are down or dragging on the bottom of such rivers, under a penalty of 
not less than one hundred nor more than five hundred dollars, to be paifl by the 
captain or other person having charge, care, custody, or control of such tug or 
at«am-propeUed vessel, or of such ves.sel so towed, any, either or both of them. 

Sec. 10. Any master or owner, or other persons having in charge any steam- 
boat, vessel, or other craft or float, who shall run the same carelessly, willfully, 
or negligently into the piers, cribs, or docks of the harlwr, at the Straight-cut, or 
into any bridge or abutment thereof, or allow such steamboat, vessel, or other 
craft or float to be driven or run into such piers, cribs, docks, bridge, or abut- 
ment, or who shall take any stones from the crib for ballast or any other par- 
nose, shall forfeit for the use of the city of Milwaukee the i>enalty of five hundred 
dollars for every such offense, and every such steamboat, yessel, or other craft 
or float, of which the owner, master, or other person having charge of the same 
shall become liable, as aforesaid, shall also be chargeable with such forfeiture 
or penalty, and also for all damage done thereby to the piers, cribs, or docks, 
and shall forfeit and pay to the city of Milwaukee the full cost of replacing all 
damage done and the citst of replacing all stones and timbers taken away or 
removed from their proper places. 
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Ssc. 11. All Htearaboate, pTopellers. tnt^s, boats, or veasela, while navigating, 
Iving or being within that part of Milwaukee Bay which is within the limits of 
the city of Milwaukee, or while navigating, lying or being within any of the 
rivers or navigable waters within the limits of said dty, are hereby prohibited 
from blowing any steam whittle, for any pnrpoKe whatever, eicept that when 
it shall be neceauary for them to pass through any bridge within the limits of 
the said city, other tlian the bridge across the Menoniinee River, at the foot of 
West Water Street, the railroad l)Tidge located abimt one-half block east of the 
last -mentioned bridge, the railroad bridge of the C!:itago & NorthweFtcm Rail- 
road across the Einnicliiimic River, between Kinnickinnic Avenne and Clinton 
Street and Point Street bridge and Kinnickinnic- Avenue bridge, they may give 
three rfiort blasts of the whistle, each blast not to exceed two aeeonds in length. 
aaa signal for such bridge to open, and as a signal for opening the above-mentioned 
bridge across the Menominee River, and the said two railroad bridges and said 
Kinnickinnic Avenue bridge they may give four short blasts of the whistle, each 
blast not to exceed two seconds in length, and as a signal for opening Point 
Street bridge they may give two short blasts of the whistle, each blast not to 
exceed two seconds in length : provided, however, that no tug, propeller, or 
steamboat sliall sound her whistle while occupying the draw of any bridge in 
this city or within one hundred feet thereof, unless the same shall be blown by a 
steamer, propeller, or tug lyingat adock. as the signal for the opening of the next 
nearest bridge; and for each violation of this section a i>ena1ty of not less than 
twenty dollars, nor exceeding one hundred dollars, is hereby imposed, which 
penalty mav l>e collected from the person blowing such whistle, or causing the 
same to be blown, or of the master, owner, or owners of such steamboat, pro- 
peller, tug, boat, or vessel. 

Skc, 12. Every steamboat, vessel, or other craft, when passing in the draw of 
the bridge across the Menominee River, from West Water Street, in th^ city of 
Milwaukee, shall pass through bow first. Ever/ captain or other persons in 
charge of any steamboat, vessel, or other craft violating the provisions of this 
section shall, upon conviction thereof, be fined not leas than ten nor more than 
fifty dollars for each offense. 

Sec, 13, It shall be nnlawtal for any person or persons to soil or expose for 
sale, or deliver, from any ship or vessel. landed at the foot of any street or alley. 
in the city of Milwaukee, any wooil. lumber, coal, staves, or any other goods, 
wares, or merchandise, or to tie up or moor any vessel or craft at the foot of 
any street or alley in the city of Milwaukee — except that stone, wood, lumber, 
and other materials and articles, which are or may be delivered for the city of 
Milwaukee, or any wanl thereof, and bought by the city of Milwaukee, for the 
nee of said city, or any department or ward thereof, may be so delivered if 
agreed upon at the time of the making of the contract thereof. It shall also be 
tinlawful to fasten any craft or vessel of any description to protection piers of 
bridges. biHdge appr ache.i, or piles driven for the protection of bridge piers or 
approaches in the city of Milwaukee. Any i)eraon or jwraons violating the pro- 
^^sionsof this section shall be fined not les,s than ten nor more than fifty doUars 
for each offense. 

ChartKt Milwiiukee Harlx))-; Cvaiit Chart No. J, Lake Michigan; South End of 
Lake Michigan; Lake Michigan. 

MUSKBOON. Mk'H. On the east shore of Lake Michigan, nearly ISmilesNNW. 
of the harbor of Grand Haven. Before emptying into Lake Michigan, Muske- 
gon River, one of the largest in Michigan, ex|)ands into Mnskegon Lake. The 
river below Muskegon Lake and the lake itself form the harbor of Muskegon. 
Improvements have been confined to the channel between Lake Michigan and 
Muskegon Lake, which channel, when operations were begun by the United 
States, was 3.000 feet long and about 13 feet deep except at the entranco, where 
the depth was 1 1 feet and the channel line uncertain, the obstmctions consisting 
of bars comxwsed of the light sand common in this locality. 

The present project provides for, a through channel 15 feet deep. 300 feet wide 
at the entrance and 18U feet wide at the shore line, protected by suitable piers 
and revetments. There are two piers. The total length of the north pier and 
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revetment is 3.780 feet, and of the south pier and revetment, 2,090 feet. A con- 
siderable portion of the north revetment is in bad condition. The north pier 
projects 1,380 feet lieyond the shore line, and the sonth pier 1,GI0 feet beyond 
the shore line and about 170 feet beyond the north pier. The clear width at the 
entrance ia 308 feet, narrowing to 182 feet neftr the shore line, and to 167 feet 
farther inside. The channel from lake to lake is about 5,200 feet Ion;;, and 
above the Ooremment revetments is ncprotected, except for a length of about 
BoO feet on the south side where the Pere Marquette Railroad maintains a wharf 
and slip for the trans-lake car ferries. The width of this part of the channel 
yaries from 210 to 480 feet. 

The old Blab piers formerly existing have been was':ed away or are a complete 
wrect 

Soundings of April 14-16. 1903. show a central bar opposite the entrance, and 
abont 400 feet ontside of the end of the sonth pier, with a depth, on its shoalest 
point, of 17.4 feet. The sonthem approach to the entrance affords a depth of 31 
feet, while the least depth on the line of the sonth pier is IB.3 feet. At the end 
of the south pier there is a channel SO feet deep, for a width of 120 feet next to 
that pier. The northern half of the channel ie occupied by a shoal with a depth 
of 13,3 feet on the ehoalest point, 50 feet south of the line of the north pier. The 
depth in the channel between the piers, which generally is not leee than 17 feet, 
is reduced to 15.6 feet by a shoal reaching across the cliannel near the shore line. 
The st^ge of the lake at the time of the soundings was —1,7 to —1.8 feet. 

Hoskegon Lake has a length of ahont S miles and width of from 1 to 3 milea. 
and general depths of from 80 to 40 feet, reaching a maximum of 78 feet, vrith 
15 to 30 feet at the heads of the landing piers at the city of Muskegon. This is 
the only basin existing at the harbor. Anchorage is good. Wharves can be 
found only at the city of Muskegon, No barbor regnlations are enforced. 

Charts: Musk fgon Harbor, including Muskegon Lake: Coast Chart No. S, Lake 
Michigan : South End of I.,ake Michigan : Lake Michigan. 

UUHKEOON River. Miuh. Eraptiex into Muskegon Lake, and has a length of 
about S3 miles to Newaygo, which may be called the head of navigation. For 
a distance of about 34 miles below Newaygo the average width is about 380 feet. 
with depths varying from 8j to 9 feet at a stage of abont 3 feet above exti^me 
low water. Two highway bridges, one about ( mile and the other 14i miles 
below the head of navigation, obstruct this part of the river. For the remain- 
ing 9 miles the main branch of the river varies in width from about 80 to 230 
feet, averaging about 130 feet, and is from 2i to 9 feet deep at a stage of about 
2 feet above extreme low water. The Pere Marquette Railroad bridge crossing 
the river at Muskegon has one draw opening, 33 feet wide in the clear. The 
south opening of the highway drawbridge crossing the river below the railroad 
bridge has a clear width of 39 feet ; the north opening is not accessible. 

Charts: Mutkegon Barbor. including Muskegon Lake: Coast Chart JVo, S, 
Lake Michigan; South End of Lake Michigan : Lake Michigan'. 

New Buffaix), Mich. This harbor is formed by a deep creek, known as 
Galien River, passing through a marsh, which was formerly a small lake, or an 
arm of Lake Michigan itself. In 1868 a cut 1,400 feet long, 40 feet wide, and 6 
feet deep was carried through to Lake Michigan. A pier 800 feet in length was 
constructed east of the entrance to this cut in 1871, and extended 100 feet in 1884. 
No work bns been done at tliis harbor since that date. In 1685 there was less 
than 3 feet of water at the entrance. 

Charts: Coast Chart Xo. 5, Lake Michigan; South End of Lake Michigan; 
Lake Michigan. 
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NOKTH Bab Laeb, Mioh. See Arcadia. 

NoRTS Fox Island, Mica. See Fox Islands. 

North Hanitou Isi.and, Mich, A lee can be fonnd nuder Nortli Maniton 
with generally good holding ground. The bight on the east side affords good 
shelter from westerly winds; depth of 14 to 20 fathoms. 

Charts: Manitou Passage; Orand and Little Traverse Bays; North End of 
Lake Michigan ; Lake Michigan. 

NORTHPOET Bay, Mich. On west shore of Grand Traverse Bay, affords 
shelter from all except soiitheast«Tty winds. Care mnst be taken to avoid two 
dangerous shoals in the northern jiart of the hay, and shoal water around Bel- 
low Maud. 

Charts: Grand and Little Traverse Bays ; North End of Lake Michigan; Lake 
Michigan. 

Oconto Harbor, Wis. On the west shore of Green Bay at the mouth of 
Oconto River. The city of Oconto is about 2 miles up the river ; below Oconto 
the river traverses a belt of low swampy ground, the elevation of which is hut 
slightly above the surface of the river. The original depth of wat^r was about 
S feet, increased by private enterprise to about U.G feet. Inside the shore ends 
of the piers the hanks of the river are unprotected by revetments, and bars 
form in the wide portions of the channel from scour in the narrower parts 
during severe freshets. The existing project provides for the formation and 
maintenance of a channel 100 feet wide and 9 feet deep from Green Bay to 
Spies' Mill, a distance of about 9,000 feet, by parallel piers and by dredging. 
The extent of improvement in progress is the maintenance of existing works. 
Dredging is occasionally necessary to maintain the required depth. 

The north pier is 1,603 feet long, and the south pier 2,161 feet long; their pro- 
jection beyond the shore line is 1,040 feet and 1,660 feet, respectively, in a 
direction about N. 64° 20' E. There is a uniform clear width between the piers 
of 160 feet. The width of the improved section of the river varies from 125 feet 
to about 300 feet. The improved channel therein is about 7,000 feet long, with 
a projected width of 100 feet and depth of 9 feet. 

May 14, 1900. — The maximum draft that could be carried was feet at mean 
lake level. The actual st^e on the date specified was 1.4 feet Iowa: The 
channel was of the required dimensions except the upper 1,200 feet of it, which 
was reduced to a minimum width of about 70 feet. Its navigation is not dan- 
gerous or difficult. 

Charts: South End of Qreen Bay ; North End of Lake Michigan ; LaksMieh- 
igan. 

Old Mission Harbor, Hich. See Grand Traverse Bay. 

Pensaukee, Wis. Original depth, 2 feet, increased by private enterprise to 
from T to feet for a width of 30 feet. The work of improvement was com- 
menced by the United States in 1683, under a plan providing for extending a 
pier, built by private enterprise, at the north side of the month of the Pensau- 
kee River, and for the formation, by dredging, of a channel 100 feet wide and 
10 feet deep on the south side of the pier, to connect the deep water in Green 
Bay with that in the river; 1,300 feet of pier extension was constructed and the 
channel dredged to a depth ot 10 feet and width of 35 feet. Glovemment oper- 
ations were suspended in November, 18B3, and, with the exception of repairs to 
the pier, have not since been resumed. The portion of the pier built by private 
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enterprise was destroyed in October, 1895, with reanlting deterioration of the 
cliannel to about it« original condition. 

October -3.',, lS95.—\i is reported that dredging by private parties is in prog- 
ress to eecnre a channel about 40 feet wide and 7 feet deep. These soundings 
are reduced to the stage of water represented on the charts. The actual stage 
on the date specified was S.8 feet loicer. The lowest water of December, 1900, 
was 2.27 feet louvr. The formation of a channel 100 feet wide and 10 feet deep 
by the construction of one pier and dredging was suspended in November, 1883, 
and no work other than repairs to the pier has since been done. 

Charln: South End of Green Ban; ^'o<^l> End of Lake Michigan ; Lake Mich- 
igan: 

Pentwater, Mich, On the east shore of Lake Michigan, about 9 miles in a 
northeasterly direction from Little Point Sable. The harbor of Pentwater is 
formed by Pentwater Lake and the channel connetrting with Lake Michigan. 
Before improvement the depth in a narrow and uncertain channel, which was 
mach obstructed by fluctuating sand bars, was about 4 feet. The draft which 
can be carried through from lake to lake is about 13 feet. 

The existing project provides for a i;hannel 160 feet wide at the entrance and 
IS feet deep, protected by anitoble piera and revetments. There are two piers. 
The total length of the north pier and revetment is 2,228 feet, extending from 
Pentwater Lake to Lake Michigan; S12 feet of the revetment at the inner end 
is in ruined condition. The t4)tal length of the south pier and revetment is 1,847 
feet. From the inner end of the Government revetment to Pentwater Lake the 
south bank of the channel is occupied by a pile dock in ruined condition, belong- 
ing to the Pere Marquette Railroad Company. The north pier projects 660 feet 
beyond the shore line and 150 feet beyond the end of the south pier, which pro- 
jects 5BS feet beyond the shore line. The clear width between the piers at the 
entrance is 153 feet, narrowing to 140 feet at the inner end. The channel from 
lake to lake is about 2,226 feet long and has a width that varies from 140 to l.tS 
feet; it bears about S. 68° E. Its natural depth is from 9 to 10 feet, increased 
by periodical dredging to about 12 feet At the entrance the best water is gen- 
erally near the north pier. 

Pentwater Lake is about 2i miles long and i mile wide, and has a depth of 25 
feet and over. This is the only basin. Anchorage in the lake is good, but no 
wharves exist. There are no bridges and no harbor regulations are enforced. 

CliarU: Coast Chart No. S, Lake Micliigan; Soutk End of Lake Michigan; 
Lake Michigan, 

Perb Marquette Lake, Mich. See Ludington. 

Petoskey, Mich. On the south shore of Little Traverse Bay, near its inner 
end. The harbor facilities consist of a private wharf projecting about 650 feet 
beyond the shore line and protected on the north and west by two detached 
breakwaters built to shelter this wharf from westerly storms. The available 
depth at the outer end of the wharf is about 15 feet. The north breakwater, at 
present 200 feet long, runs parallel to the shore and is S20 feet from the landing 
pier. The west breakwater has a length of 600 feet. Its outer end is on a tine 
with the direction of the north breakwater prolonged and it is separated from 
the latter by an opening 150 feet wide. The depth of water "in this opening is 
about 28 feet. The present approved project provides for constructing a break- 
water 600 feet long, and about 600 feet west of the outer end of the landing pier, 
and another north of it 500 feet long, or as much longer as may be found neces- 
sary to cover the landing from all dangerous seas. 
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This harbor is difficult of entrance for smaller craft in stormy weather, and 
for larger vessels at any time, 

November S9, iHOi.^K wharf built by the Chicago and West Michigan Rail- 
road Company formerly extended abont 750 feet out into the lahe, and its outer 
extremity was about j of a mile west of the north end of the west breakwater. 
It is now-a total wreck and all that remains are a few pile bents and the timber 
criba. 

Charts: Orand and Little Traverse Bays ; North End of Lake Michigan ; Lake 
Michigan. 

Pike Lake, Mick. See Charlevoix. 

Portage Lake, Mich. On the east shore of Lake Michigan, abont 8 j miles 
NNB. i E. of Manistee, and about S3 miles south of Point Betsie Light. Portage 
Lake is about S^ miles long and from ( to 11 miles wide. It has a depth of from 
4 to T fathoms. The village of Onekama is at its inner end. In 1879, when work 
at this harbor was begun by the Government, there was a channel about 4 feet 
deep aud 180 feet wide connecting Portage Lake with Lake Michigan. 

The present approved project contemplates the construction of a harbor of 
refuge with an entrance from Lake Michigan 370 feet wide and 18 feet deep, 
protected by piers and revetments. The pier work has been completed, but 
the channel must still be dredged to a depth of 18 feet to complete the project. 
The total length of the north pier and revetment, including awing 114 feet long 
at the inner end, is 2,200 feet, and the pier projects 1.270 feet beyond the shore 
line. The total length of the south pier and revetment, inclnding a wing 17 feet 
long at the inner end, is 3.800 feet, and the pier projects 1,230 feet beyond the 
shore line; a length of 787 feet of pile work at the east end is in bad condition. 
The clear width between the piers at the entrance ia 882 feet, narrowing to 856 
feet inside. The channel from lake to lake is about 2.800 feet long, and bears 
approximately S, 83° E. The available depth, which has been maintained during 
recent years by periodical dredging, is about 18 feet, in a narrow channel close 
to the north pier. 

The anchorage is good, but the mooring facilities are poor. There are no 
bridges. No harbor regulations are enforced. 

Charts: Coast Chart No. 9. Lake Michigan; North End of Lake Michigan; 
South End of Lake Michigan; Lake Michigan. 

PoRTE De9 Mobtb, Wis. There is a strong current setting in or ont according 
to the direction of the wind, and many valuable vessels have been lost in conse- 
quence thereof. The coast is rock -bound and almost certain destruction to craft 
going ashore. Several reefs and shoals obstruct the navigation of the channel, 
such as the detached reefs between Pilot Island and the main shore, and the 
reefs southeast of Gravel Island, as also the Whales Back, nearly abreast of 
Porte Dea Morts, 

Charts: North End of Green Bay: South End of Green Bay: North End of 
Lake Michigan: Lake Michigan. 

Port Washisoton Harbor, Wis. On the west shore of Lake Michigan abont 
25 miles north of Milwaukee. An artificial Y-shaped harbor, consisting of a 
dredged and jettied entrance channel, and two dredged basins. From their 
respective entrances, the jettied channel bears about N, 64° W,, the West Basin 
abont N. 88° W., and the North Basin about N. 18° E. The bluffs forming the 
lake shore north and south of the harbor have an elevation of 50 feet or more 
and approach vrithin a few hundred feet of the entrance. The Sauk River, a 
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very email stream, does not enter the harbor, but diBchargea into the lake along 

the Bouth side of the sonth pier. 

Prior to the improvement the ait« of the basins had an elevation of hnt S or 8 
feet above the lake. The present project provides for the maintenance of the 
piera and a depth of 13feet in theentrance channel and basins. The ezt«nt of the 
improvement in progress ia the maintenance of eiieting works. The entrance 
channel and basins are of a stable character. Occasional dredging is necessary 
for maintenance. 

The north pier is 930 feet long; south pier, 920 feet long (originally 1,828 feet 
long 1 406 feet of the shore end abandoned by the United States and now cared 
for by private interest*) ; they project beyond the shore line 825 feet and B20 
feet, respectively ; clear width between them at entrance, 167 teet ; at narrowest 
part, 150 feet. The entrance channel is about 1,800 feet long and is easily and 
safely navigated. Uid-channel depth, 18 feet, for a width of 120 feet, on Jane 
12. 1901. 

The north basin is 740 feet long, 300 feet wide: width at entrance, 190 feet: 
west basin. 450 feet long, 150 feet wide ; width of entrance. 150 feet; depth in 
both basins, 13 feet. The basins are too small to afford anchorage for vessels. 
There are good facilities for mooring vessels to the doc'ks, inclosing them on 
three sides, bat dnring the prevalence of severe gales the seas cause so mnch 
disturbance that it is unsafe for vessels to remain inside. 

Charts: Coant Chart No. ?, Lake Michigan ; South End of Lake Michigan; 
Lake Michigan. 

Racine Harbor, Wis. Sitnat«d on the west shore of Lake Michigan at the 
mouth of Boot River, about 31 miles S. by E. i E, from Milwaukee. For a 
considerable distance north and sonth of theentrance, the lake shore iscomposed 
of sand with an elevation of but a few feet above the lake. Originally the point 
of discharge of the river was variable, depending upon the direction of prevalent 
winds. Usually there was a depth of from S to S feet ; this would be increased 
by freshets to 7 feet, and at times there was absolute closure. The improve- 
ment of this harbor was began by private enterprise. Operations were com- 
menced by the United States in 1844 under a plan for dredging and for extending 
eiisting piers. Subsequent plans pro\'ided for pier extension, for widening and 
deepening the cliannel, and for the construction of a breakwater. The break- 
water, piers, and 21-foot channel were completed in November. 1900. Since 
then complaints have been made of difficulty in entering the harbor during 
northerly gales, on account of the prevalence between the breakwater and the 
harbor entrance of a strong current to the southward, which carries a vessel 
seeking entrance so tar south that there is danger of colliding with the south 
pier ; with this exception the channel is easily and safely navigated. The extent 
of the improvement in progress is the maintenance of existing works. Dredging 
is necesffary from time to time to maintain the required depth. 

The breakwater extends in a northwest and southeast direction : it is 600 feet 
long, and its northerly end is situated 686 feet from the north pierhead, and its 
southerly end 510 feet from the south pierhead. The clear opeaing or least 
distance between the north pierhead and the breakwater is 560 feet, and between 
the south pierhead and the breakwator 506 feet. The breakwater was not 
designed to and does not afford anchorage ground for vessels, or facilities for 
vessels to moor to, its object being to protect the harbor from the injurious 
effects of northeast seas. 

The north pier is I.ISO feet long, sonth pier 1.864 feet long; they project 
beyond the shore line 1,130 feet and 1,875 feet, respectively, in a direction about 



zedbyGoO'^k 



63 



N. 88° E. ; clear width between piers at entrance 252 feet, at ahoreend of north 
pier 242 feet, at efaore end of BOiitli pier and revetment opposite tbereto. 236 feet. 
Least width between d<x;ks and revetments below Main Street bridge, 216 feet 

May 17, isy/.— There was a channel 2.850 feet long, 20.3 feet deep, with a least 
width of 150 feet, referring to stage of water represented on the charts. The 
actual stage on the date speuiGed was O.S foot lower. 

Connecting with the Government channel, the city anthorities have improved 
the river by dredging from time to time, for a distance of 4,800 feet. During 
the season of 1001, the navigable depth for a distance of 2,200 feet varied from 
14 feet to 18 feet. Above that point there is no data avaiiahle in regard to the 
depth but it is known that it has not been dredged for qnite a number of years. 

}»» Root River at Racine Harbor, Wis. 
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Harbor Rules and Regulatiotu. 

Sbc. 90, The harbor master is hereby authorized and directed to give orders 
and dire<^tions relating to the location of and change of station of every steam- 
boat, vessel, tug, craft or other float in the harbor within the city of Racine, and 
every cajitain, master or other person having in charge any steamboat, vessel, 
tug or other craft who shall neglect or refuse to comply with any such order or 
direction given by the harbor master shall be punished by a fine of not lees than 
five dollars nor more than twenty-five dollars and costs of prosecution. 

Sec. 61. All steamboats, propellers or tugs coming in or going out of the har- 
bor shall be moved under a low head of steam and slowly, so as not to endanger 
other crafts or floats, and shall have on board during the nighttime a conspica- 
ous light in full view, and any captain, master or other person in charge of such 
steamboat, propeller or tng violating any of these provisions shall be fined not 
less than five dollars nor more than twenty -five dollars and costs of prosecution. 

Sec. 83, Any owner, master or other person having in charge any steamboat, 
propeller, vessel or other craft who shall anchor or otherwise fasten or permit to 
be fastened any steamboat, propeller, tng, vessel or other craft in the harbor so 
as to obstruct or hinder the tree pas.sage of any other steamboat, vessel or other 
craft coming in or goin^ oat of the harbor shall be fined not less than five dollars 
nor more than twenty -five dollars. 

Sec. 93. All vessels, steamboats, tugs or other craft navigating the harbor of 
this city, when passing an^ bridge in this city, shall be move<l past such bridge 
as expeditiously as is consistent with a proper movement in the river, bat in no 
case shall any vessel, steamboat, tug or otner craft while passing any bridge 
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remain or obstrnct the paesaKe across aach bridge more than ten minntea. and no 
vessel, steamboat, propeller or other craft shall be so anchored or fastened as to 
prevent the st)eedy and free opening of any bridge, and any captain, master or 
other person liaving cbHrge ot such vessel, steamboat, prupeller or other craft 
Tiolattng any of the proviRions of this section shall be fined not less than five 
dollars nor more than twenty -five dollars and costs of prosecution. 

Sec. 94, Whenever any iterson having charge of any vessel, steamboat, pro- 
peller, tug or other craft shall desire to move the same past any bridge reason- 
able time shall l>e allowed for 0|)eDing such bridge, and any ])erBon who shall 
move any vessel, propeller, steamboat, tug or other craft against any bridge ot 
draw thereof before the same shall be opened, to the injury of such bridge, shall 
be fined not less than five dollars nor more than fifty dollars and costs of prose- 
cution, and shall be held liable to pay damages done xuch bridge. 

Skc, 95. No sail vessel shall pass through the draw of any bridge of this city, 
except it be towed by a xteam craft, and any captain, master or other person 
having charge of such vessel who shall pass or attempt to pass with such vessel 
any bridge in violation of the provisions of this section, shall be fined not less 
than five dollars nor more than twenty-five dollars and costN of prosecution. 

Sec. B8. Any person who shall throw into or deposit in Boot River within this 
city any rubbish, earth, or any carcass, or any vegetables or animal matter which 
may tend to fill up or obstrnct said river or to render the waters thereof fonl or 
Impure, shall be fined not less than five dollars nor more than twenty-five dollars 
ana costs of prosecution. 

Sec. 97. No vessel propelled wholly or partially by steam shall pass np or 
down the harbor at greater speed than four miles per hour, and any person hav' 
ing charge of such vessel violating the foregoing provision shall be punished by 
a fine of not less than five dollars nor more than twenty-five dollars and coats of 
prosecution. 

Sec. 98. No vessel shall be towed in the harbor while the anchor of snch vessel 
shall be down or dragging at the bottom of the river, and any person having 
charge of either such vessel or tng boat violating the provisions of this section 
shall be lined not less than ten dollars nor more than fifty dollars and costs of 
prosecution. 

Sec. 98. Any person having charge of any vessel, steamboat, propeller, tug or 
other craft who shall wilfully run such craft into any bridge, pier, protection 
pier, crib or dock shall be fined not less than twenty dollars nor more than one 
nnndred dollars and costs of prosecution. 

Sec. 100, No steamboat, propeller, or tug shall while navigating or being or 
lying within the harbor of the city of Racine, blow any steam whistle, eicept 
when reqnired by the provisions of any law or regulation of the United States, 
and except when blown as a signal for the opening of any bridge, when three 
short blasts of not over two seconds' duration for blast may be given, and any 

Eirson having charge of such vessel or of such steam whistle of any vessel vio- 
ting the foregoing provisions shall be fined not less than five dollars nor more 
than twenty-five dollars and costs of prosecution. 

Sec. 104. It shall be unlawful to open the bridges hereinafter named, eicept 
for repaira, between the hours of 6,30 o'cloclt a. m. and 7 o'clock a. m. ; also 
between the hours of 13 o'clock noon and 12.20 o'clock p. m. ; also between the' 
hours of 13.40 o'clock p, m. and 1 o'clock p. m. ; alao between the honra of 6 
o'clock p. m. and fi.30 o'clock p. m., to wit: Main, Second, Fonrtb, and Mead 
street bridges. 

Sec. 119. If any person shall land any property at the foot of any street with- 
out authority, as provided in the next preceding section, he shall be punished 
by a fine of not less than five dollars nor more than twenty-five dollars and ciwts 
or prosecution, and five dollars for every day said goods shall remain at the foot ' 
of such street, with coats of prosecution. 

Sec. 130. No person ahall unload or cause to be unloaded any cargo or any 
' "■- -' — '■- " ' --"--■ - - 'x;k 



portion of such cargo shall project over the line of the docking of said ri 

the water side thereof, and any person violating the provisions of this section 
shall be fined not less than five dollars nor more than twenty -five dollars and 
coats of prosecution. 

Charts: Coast Chart No. S, Lake Michigan; South Eitd of Lake Michigan; 
Lake Michigan. 



yGoogk 



Eapid River, Mkh. See Wbitefiah River, 

Round Lake, Mich. See Charlevoij. 

St. Joheph, Mich. On the eattt shore of Lake Michigan, at the month of St. 
Joseph River, which flows alonK the city front of St. Joseph between docks aod 
revetments, and empties into Lake Michigan through a channel protected by 
piers and revetments. The distance from Grand Haven, on the north, is abont 
67 milee. and from Michigan City, to the Houthwest, about 35 miles. At the 
npper end tlie harbor connects with the Benton Harbor Canal, which extends to 
the city of Benton Harbor. In itx original condition the wat«r area formed by 
the junction of the St. Joseph and Paw Paw rivers in front of the city of St. 
Joseph, had a width of abont BOO feet, and the narrow and crooked channel lead- 
ing thence to Lake Michigan varied in depth from 3 to T feet. 

The latest approved project provides for an entrance and interior channel 18 
feet deep, and for a depth of 15 feet in the Benton Harbor Canal and in the tnm- 
ing basin at the month of St. Joseph River. The north pier is to be extended 
1,000 feet to the 20-foot contour, and the sonth pier, on a line parallel t« the 
north pier, 1.800 feet to the IB-foot contonr. Two hundred feet of the north 
pier extension and BOO feet of the south pier extension have already been con- 
structed. The total length of the north pier and revetment at the entrance 
channel is 2,053 feet ; at the east end a pile wing 16S feet long connects it with 
the(lix;k of. the U. S. Lighthouse Depot. The pier projects 1,310 feet beyond 
the shore line and 380 feet beyond the present end of the south pier. The total 
length of the south pier at the present time is 1.819 feet and it projects 1,840 feet 
beyond the shore lino. The width between piers is 335 feet in the outer sec- 
tion, narrowing to 350 feet inside. The entrance channel bears approximately 
S. 71° 80' E. 850 feet, thence S. 56° 30' E. 1,050 fefit, thence S. 78° 18' E. to the 
Pere Marqnette Railroad bridge. There is a shifting bar In Lake Michigan 
opposite the entrance, and the channel across it is of varying width and loca- 
tion. The inner harbor is 300 feet wide at its narrowest part, and has a length 
of 8,500 feet from the inner end of the entrance piers to the month of Benton 
Harbor Canal. The npper end is liable to be shoaled by deposits from St. 
Joseph River. The Benton Harbor Canal is about 98 feet wide in its narrowest 
part and 4,700 feet in length. 

June T, UHi.-. — A survey made between May 2 and 81 showed the following 
available depths: On the crossing of the bar in front of the entrance, 18.6 feet; 
gr atest depth on shoalest section between the piers (near the end of the sonth 
pier), 18. 1 feet, abont, in mid-channel. From that point to the month of Benton 
Harbor Canal the channel afforded greater depths, the shoalest point being near 
the lower approach to the south draw of the Pere Marquette Railroad bridge, 
with 18.8 feet. In the channel of the Benton Harbor Canal the shoalent section 
between the mouth and station 9 at Benton Harbor was at the mouth of the 
Paw Paw River, with 18. 1 feet. From station 8 to the baain at the head of the 
canal the available depth was 17.1 feet. The stage of the lake during the time 
of the survey varied from —0.5 to —1.9 feet. The depth in the canal is liable 
to be impaired by the erosion of the imperfectly protected banks. 

The winding basin at the npper end of the harbor has a length of 450 feet, a 
depth of 17 feet, and the width created hy widening the dredged channel is 280 
feet. The winding basin at the upper end of the Benton Harbor Canal has a 
greate.ft width of 250 feet and depth of 17 feet. The width of entrance is 110 
feet. The basins afford no room for anchorage and only aufh facilities formoor- 
ing as are provided by the owners of private docks. 
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The Morrison Channel, which joins the harbor abont 1,200 feet below the 
npper end, has an irregular channel about G feet deep, but it is obstructed by two 
highway bridges about 700 feet above its mouth. 

About 700 feet above the inner end of the entrance piers the harbor is crossed 
by the Pere Marquette Railroad bridge with a clear width of opening of 100 feet 
in each draw; three coraponnd red and green lights, showing red up and down 
stream when bridge is closed and green when open, are situated in a plane 53 
feet above water surface and are placed over the longitudinal axis of the bridge, 
one light being in center of bridge and one on each side at a diHtance of about 
80 feet from center light. The south draw is used by large craft. 

Harbor RiileK and Regulationa-'Benton Harbor Canal. 



Section I. The harbor master shall give such orders and directions relative 
to the location, change of place or station, manner of moving, or use of the 
Benton Harbor Ship Canal or any other navifjable waters of the City of Benton 
Harbor, vessels, floats, and other water crafts, as may be necessary to promote 
good order therein, and the safety and equal convenience of such vessels, crafts 
or floats. He shall also have the power to move ot cause to be moved any ves- 
sel, craft or float while lying at any dock, wharf, pier or other place while 
receiving or discharging cargo, or under any other circumstances, where and 
when in his judgment it is necessary to do so to facilitate the movement of 
other vessels, floats or crafts, and generally to perform all such duties and make 
all such orders as are required for the performance of the duties of his ofilce, 
and of the dnties usually performed by harbor masters, and for the enforcement 
of all ordinances of tbe city relative to the canals and navigable waters of the 
city. Any owner, master or other person having charge or control of any yes- 
sel or craft, who shall reftise or neglect to obey any such order or directions of 
the harbor master, shall be deemed jniilty of a misdemeanor, and on conviction 
thereof shall be punished by a fine of not more than one hundred dollars, or by 
imprisonment of not more than ninety days in the city prison of Benton Harbor 
or jail of Berrien County. Michigan, or by both such fine and imprisonment, in 
the discretion of tlie court. 

Sec. 2. No vessel, craft or float shall be moored or anchored in any slip, canal 
or navigable water, or at any dock or wharf, so as to prevent the passage of 
any other vessel, craft or float; no person having the command or in charge 
of any vessel, craft or float discharging cargo, shall suflTer any part of cargo 
projecting over the front of any wharf or landing after such vessel or other 
craft shall remove from such wharf or landing place. AH vessels propelled by 
steam should have their smoke pipe so constructed as to prevent sparks or coals 
of fire escaping therefrom, and such vessels should be moved slowly, and at a 
speed not exceeding four miles per hour. No master, or owner or other person 
having charge of any vessel, craft or float shall have the same in any canal, 
basin or other navigable waters within the city during the season of navigation 
withont having on board or in charge thereof some competent person to control, 
manage and secure the same. No vessel, craft or float shall be suffered to lie 
in any canal, basin or navigable waters within the said city adrift or insecurely 
fa.stened. All vessels, crafts and floats, whether using steam or otherwise, 
while in any harlior. canal, basin or waterway, shall have and keep their anchors 
on board, and their lower yards cock-billed and their upper yards braced up 
sharp. They shall likewise have and keep on board in the night time, during 
the season of navigation, a conspicuous light. Any person who violates any 
provision of this section or neglects or refuses to perform any duty enjoined 
upon him by this section, shall lie punished by fine of not more than one hun- 
dred dollars, or by imprisonment of not more than ninety days in the city prison 
of Benton Harl>or, or the jail of Berrien County, Michigan, or of both such fine 
and imprisonment, in the discretion of the court. 

Sue. 8, Whenever there shall lie in any canal, basin, or other waterway within 
this city any vessel, craft or float insecurely fastened, adrift, sunk, or laid up, 
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which may be required to be faatened, raised, removed or its loc&tion changed, 
for the eqnal cODveiiience of other vesaela or crafts navigating anch waters, the 
harbor master shall order the muster or other persons in chBree thereof, to 
secure, raise, remove or change the location thereof withont delay. If any 
person shall neglect to comply with such order, lie shall, on conviction, be pun- 
ished by a fine of twenty-five dollars, and he shall also be fined ten dollars for 
each hoar he so neglects or refuses to comply with such orders after the expira- 
tion of a reasonable time to comply with such order, and in default of such pay- 
ment and costs, shall, on conviction, be imprisoned in the city jail of Benton 
Harbor, or in the jail of Berrien County, Michigan, for a term of not more than 
ninety days, iu the discretion of the court. 

Sec. 4. If any vessel, craft or float shall not be secured, removed, or its loca- 
tion changed, as provided for in the preceding section, the harbor master may 
cause such work to be done, and he may employ all necessary assistance, and 
all the expense thereof may be recovered of the owner, or master or other per- 
son in charge of such vessel, craft or float by civil action, or by complaint in a 
criminal action, and, on conviction thereof, shall be punished as provided in 
Section Three of this ordinance. 

Sec. 5. The harbor master may give such orders relative to the management, 
location, removal and disposition of rafts of lumber, logs or tiqtber as uiall be 
necessary for the safety and convenience of navigators, and any person or per- 
sons in charge of snch rafts who shall neglect or refuse to comply with sncb 
orders shall be punished by a fine of not more than twenty -five dollars for every 
offense, or by imprisonment not more than thirty days in the city prison of 
Benton Harbor, or in the jail of Berrien County. Michigan, or by both such fine 
and imprisonment, in the discretion of the court. 

Sec. 0. No person shall cast, deposit or throw, or suffer to be cast, deposited 
or thrown, any loose logs or timl>er. or an^ earth, ashes, dead animals, offal of 
slaughtered animals, or any filth or decaying animal or vegetable substance, or 
any substance dangerous to or a hindrance to navigation, into any can^, water- 
way, or other navigable water, within the city. Any person who violates any 
provision of this section shall be punished by a fine of not more than fifty dol- 
lars for each snch offense, or by imprisonment of not more than thirty days in 
the city prison of Benton Harbor, or in the jail of Berrien County, Michigan, in 
the discretion of the conrt^ 

Chart*: Coa»l Chart Nv. 6, Lake Michigan; South End of Lake Michigan: 
Lake Miehigan. 

St. Joseph River. Mica, This is a crooked stream obatmcted by numerous 
shoals with depths in channel crossings of from 34 to 80 inches. The part under 
improvement by the Q-overnment extends from the mouth at St. Joseph to 
Berrien Springs, a distance of abont SS miles. The improvement of this section 
to make a low-water channel 8 feet deep has been in progress since 1889, and 
consists iu removing snags and logs and closing secondary channels, or concen- 
trating the flow by the constmction of dams. Many of the worst places have 
been improved to the required extent. 

From Berrien Springs np to Elkhart, Ind., the river in its original condition 
was navigable, bnt it baa been obstructed by the construction of several dams 
for power purposes. 

Bridges crossing St. .Joseph Hiver below Berrien Springs: 
Pere Marquette Eailroad bridge. See St. Joseph Harbor. 
St, Joseph-Benton Harbor Highway bridge, about 400 feet above the upper 
end of St. Joseph Harbor; West or left draw opening, 66 feet in the clear; 
east or right draw opening (the one generally used), 62 feet in the clear. 
Five lights are shown on this bridge, two at one end, two in the center, 
and one at the other end, all red, and about 13 feet above the water. 
Indiana. Illinois and Iowa Railroad bridge, situated about 1,450 feet above 
the St Joseph-Benton Harbor Highway bridge: Affords a clear width of 
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63 feet in each opening. The channel throogh the bridge is to be dredged 
by the railroad company to a depth of 6 feet at low water. No lights. 

Napier Highway bridge, aliout 2 miles above St, Joseph Harbor: A fiied 
bridge with a clear width of 8S feet in the span acrosa the navigable chan- 
nel, and a clear height above low water of 25 feet. No lights. 

Milwaukee, Benton Harbor and Columbus Railroad bridge, at Yellow Creek, 

about 5i miles above St. Joseph Harbor: A fixed bridge with a clear width 

of 126 feet in the s]>an across the navigable cbansel and a clear height of 

87 feet above the water. No lights. 

Charts: Coagt Chart A'o. 'i, Lcike Michigan; South End of Luke Michigan; 

Lake Michigan. 

Sauoatuck, Mich. On the east shore of Lake Michigan. Saogatuck, the 
port of shipment pertaining to this harbor, is on Kalamazoo River about 3 miles 
above its month, which is about 7^ miles south of Holland Harbor, and 19 miles 
north of South Haven Harbor. At the commencement of Government work in 
1869, there existed an improved entrance channel from 6 to 7 feet deep between 
slab piers 200 feet apart. The lower half of the 3 miles of river below Sauga- 
tuck is obstructed by a number of sand bars or shoals through which a 
t«mporary channel has been dredged annually for the accouimodation of the 
local trafSc during the fruit season. The natural depth across these shoals, 
and across the bar in front of the entrance, is not more than 6 feet, and 
the dredged channel fills up very soon after it is made. The available depth 
in the upper half of the river to Saugatnck is 8 feet. The latest approved 
project provides for maintaining a channel with a navigable depth of 8 feet. 
There are two parallel piers at the entrance. The north pier is TIG feet long 
and projects 250 feet beyond the shore line. TUe south pier and revetment is 
8,663 feet long, and projectB 280 feet beyond the shore line. The distance 
between the piers is about 230 feet ; in the liend near the upper end of the south 
revetment the width of the river is only about 120 feet. Farther up, the river 
varies in width from 180 to 480 feet The entrance channel between the piers 
bears abont N. 84° E. Owing to the insufficient projection and bad condition 
of the piers and to the immense accretions of sand from the adjacent sandy 
waates, the available depth, across the interior shoals and the outlying bar, that 
can be counted on at all times, is not more than feet. The 10-foot curve in 
Lake Michigan is about 900 to 1,000 feet outside the end of the piers, and there 
has been known to be in this stretch as little as 3.8 feet on the straight course 
to the entrance, while farther south there is usually, for a distance of a few 
hundred feet, a depth of 7 to 8 feet in a narrow channel; immediately above 
this, for a distance of abont 3,000 feet, the entire width between the piers is 
usually occupied by a shoal with abont 6 feet depth in the channel of best 
water, close to the south pier. Thence to the upper end of the revetment 
around the great bend, 10 feet is available. For a distance of about 600 feet 
from the end of the revetment, the iisual depth is only 5 feet, then comes a 
reach 700 feet long with 10 feet depth, and above this a 800- foot stretch with 6 
to 6 feet. Thence to Saugatuck there is always a depth of not less than 6 feet 
in a channel somewhat irregular in width and direction. It has been customary 
to dredge a narrow 8-foot channel through these bars and shoals annually, but 
the channel does not last long after it is made, and at present it is not probable 
that the available depth exceeds 5 or 6 feet. At Saugatuck the Kalamazoo 
Eiver expands into Kalamazoo Lake, across which, in 1897, 12 feet could be car- 
ried. From Sangatnck to New Richmond, about 8.7 miles above, the river haa 
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a width of from 100 to 1<10 feet and affords, at low wat«r, a narrow and crooked 
channel for boats drawing not more than 8 feet. 

The highway bridge crossing from Sangatuck to Doaglas has a clear width in 
the north draw opening of 38 feet and in the south opening of 40 feet. There is 
a white light at each end of the draw. 14 feet above the wat«r. At New Rich- 
mond the river is crossed by the Pere Marqnette Railroad bridge, which was 
provided in 1900 with a draw span affording a clear width of 40 feet, and by a 
highway bridge with two draw openings 30 feet wide in the clear, of which the 
south opening is on the navigable channel. Owing to the peculiar arrangement 
of the guard piers of the two bridges the width available for vessels is restricted 
to 25 feet. No lights are sho^vn on the highway bridge. Since the draw span 
was put into the railroad bridge the river is navigable for a fartiher distance of 
88 miles to Allegan, the channel being narrow and mnch obstructed by fallen 
trees and snags, and having a depth of less than 3 feet at low water. 

Charts: Coast Chart No. 7, Lake Michigan; South End of Lake Michigan. 
Lake Michigan. 

Sheboygan HABsoit, Wis. On the west shore of Lake Michigan at the mouth 
of Sheboygan River, and about 51 miles N. by E. of Milwaukee. In its original 
condition the depth on the bar was from 3 to 4 feet, eicept during freshets, when 
it was increased to 6 feet. 

Improvements at this harbor, commenced by the harbor commissioners of She- 
boygan, under authority of the State of Wisconsin, and continued by the United 
States, consist of two approximately parallel piers (one at either side of the 
month of the Sheboygan River and extending into Lake Michigan), a dredged 
channel, and a breakwater. The breakwater is 600 feet long; general direption 
northwest and southeast: distance from north pierhead 7M feet, from south 
pierhead 1.030 feet. It was not designed to and does not afford anchorage ground 
for vessels or facilities for vessels to moor to, its object being to protect the har- 
bor from the injurious effect of noriiheast seas. 

The north pier is 8,370 feet long, and the south pier 2,160 feet long; they pro- 
ject beyond the shore line 1,61S feet and 1,910 feet, respectively: clear width 
between them at entrance 370 feet, at the narrowest part 284 feet. The extent 
of the improvement in progress is pier estension and dredging to maintain a 
channel IB feet deep. 

About 300 feet east of the present pierheads there is a tendency to bar forma- 
tion, projecting from south to north across the channel entrance. Annnal dredg. 
Ing is necessary to maintain the required depth. 

From theonter end of the piers the entrance channel eitendsabontS. 89°46' W. 
for about 3.000 feet ; thence about S. 38° 37' W. for about 800 feet ; thence about 
S. 14'' 80' W. for about 700 feet; thence making a sharp turn to the westward 
and west of north within a distance of about 1.400 feet, it extends for some 
distance farther in a direction about N. IT W. Jul}/ IS, Jfiu—The channel 
was about 2,500 feet long, depth IB feet, at the stage of water represented on 
the charts, with a least width of 180 feet, and could be navigated with ease and 
safety. The actual stage on that dat« was 0.7 feet loicer. 

Connecting with the Glovemment improvement, the city authorities have 
iraprored the river for a distance of 7,000 feet by dredging from time to time. 
At the close of the working season of 1901. the following results had been 
obtained: For a distance of 2,800 feet, a navigable depth of 20 feet; thence 3,200 
feet, a navigable depth of 13 feet ; thence 3,000 feet, a navigable depth of 10 feet. 
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HiirhOT ifu/fs and Regulations. 

Sec. 11. All drawbridges withiD the city of Shehoygan ahall be and remain 
cloeed from 6.45 o'clock to 7. IS o'clock a. m. : from 12,00 o'clock m. to 12. 15 o'clock 
p. m. ; from 12. i5 o'clock p, in. to 1 o'clock p. m., and from 5.45 o'clock to 6,15 
o'clock p. m. of each day. and any i«rRon who ahall op«n such bridges daring 

ench timeshall pay a penalty of not 1es.s than one dollar nor more than fivedollars. 

S^. 13. Pennsylvania aveune bridge and Eighth street bridge shall l>e and 
remain cloned for fifteen minate!< immediatidy prior to the schednle time of 
leaving of all regular trains on the Chicago and Northwestern Railway. 

Charts: Coa»t Chart No. 2, Lake Michigan; South End of Lake Michigan; 
Lake Michigan. 

South Chicaho, Ii,l. See Calnmet. 

South Fox Isi^nd, Mien. See Fox Islands. 

South Havex. Mich. On the ea^t shore of Lake Michigan, abont 23 miles 
NNE. # E. of St. Jo9ei)h, and at the mouth of Black Eiver. which flows into 
Lake Michigan through a channel protected by piers and revetments. Tlie city 
of South Haven in ttituated uiwn both banks of the river. In 1867, when im- 
provements were begun, there existed a channel 7 feet deep and 85 feet wide 
between slab piers. The work of improvement executed by the United States 
extends np the river to the hi;;hwuy bridge. The channel above the entranc* 
piers is fairly stable for the ■width and depth heretofore maintained, althongh 
occasional dredging has been required to remove accumulations of sand and silt 
brought down by the river during floods, and dislodged from the banks by 
waves created by passing vesMels. Between the piers a sandy shoal forms 
across the channel at abont the shore line, but it is expected that this tendency 
will be found to have been considerably reduced by the thorough reconstruction 
of the south revetment during the last two years. 

The latest approved project provides for a chaimel 186 to 173 feet wide and 12 
feet deep, between piers and revetments, and for extending the navigable chan- 
nel i mile up Black River to the highway bridge, by dredging. Tlie entrance 
channel is protected by parallel piers and revetments 166 to 173 feet apart. 
The length of the north pier and revetment is 1,703 feet, and of the south pier 
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and revetment 1,782 feet. The north pier projects 910 feet, the south pier 710 
feet, beyond the shore line. The channel between the piers has a length of 1,700 
feet and beant approzitnatuly N. 80° 45' E. ; the channel in the river above, to 
the highway bridge, has a length of 2,000 feet, A ehifting bar usually exiate 
immediately in front of the entrance, through which a pass not less than SO feet 
wide and 10 feet deep has been maintained by dredging, but this width and 
depth are sometimes considerably reduced during the fall and winter storms 
and must then be restored as soon ae possible after the opening of navigation. 
Between the piers the channel has never been dredged out for its full width, 
but a depth of 14 feet, for a width of GO feet near the south pier, has been main- 
tained by dredging. The north half of the channel from the shore line to the 
inner end of the revetment is t»o shoal for the purposes of navigation. The ' 
river from the Government revetments to the bridge varies in width from 90 to 
200 feet. About iSOO feet below the bridge a basin, tor winding purposes, has 
been excavated in the north bant of the river, which widens the channel at that 
place to 360 feet. Anchorage and mooring facilities do not exist. 

./une 7, I'JOl, — Dredging commenced May 10 and completed May 30 resnlted 
in producing an available depth of 16 feet across the bar, 14 feet between the 
piers, add 13.4 feet in the river as tar as the st«Hmboat landing of the Dunkley- 
Williams Line. The channel across the bar was dredged for a width of 120 
feet, and a shoal point opposite the end of the sonth pier was removed to the 
same depth. The channel between the piers was widened and deepened by a 
cut 570 feet long and 30 feet wide, and cats of the same width were made in the 
river, just below and just above the winding basin. The stage of the lake 
during the dredging varied from —1.0 to —1.0 feet. 

The highway bridge at Dyckman street has a clear width of 68 feet in the 
east, or left draw, opening, and 61 feet in the west, or right draw, opening. The 
left opening is available for small craft only. No lights are shown on this 

Black River is navigable for small craft for some distance above the bridge. 
Farther np it has three branches, all adapted to rafting timber. 



Skctios 1. That no boat, water craft or float shall anchor or moor in Black , 
River within said village in such manner as to interfere with or obstruct the 
safe and free use of said river for navigation: except as it mav be necessary for 
tlie same to receive or discharge a cargo, and at no time shall any such vessel, 
water craft or Hoat entirely obstruct navigation in said river, except as it shall 
be necessary for the purpoee of turning or passing in or out of said river. 

Sku. 2. When any boat, water craft or float shall be anchored or moored in 
such manner as to interfere with or obstruct the safe or free use of said Black 
River, within said village, for navigation, it shall be the duty of the harbor 
master to at once notify in writing the owner or person exercising control of 
such boat, water craft or float, of such fact, and also notify such owner or per- 
son exercising control of such boat, water craft or float to remove the same at 
once. In case the owner of such boat, water craft or float shall not he known, 
or if known and his whereabouts are unknown, and there shall be no one exer- 
cising control thereof, then such notice shall be served upon the person, if 
known and can be found, who last exercised authority or control over such hoat, 
water craft or float. 

Sec. 8. In case such owner, or person exercising or having control over any 
such boat, water craft or float, shall neglect or refuse to remove the same after 
Huch notice, or in case the owner or the person exercising or having exercised 
control over such boat, water craft or float, if not known, or if known and his 
whereabouts are such that the length of time required to serve snch notice 
would cause damage to parties lawfully using said river for puriioses of naviga- 
tion then said harbor master shall remove said boat, water craft or float in such 
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« to canse the least damage and eniense thereto, and shall n 
obstruction or int^rfereuce to navigation. For that purpose said harbor master 
may remove snch boat, water craft or Boat, to any other dock in said river, or if 
necessary to preserve said boat, water craft or float and to remove the obetrac- 
tion and interfeience to navigation he may remove the same to the nearest port 
on Lake Michigan where dockage may be had. 

Sec. a. All worthless and abandoned boats, water craft or floats which 
obstruct or interfere with navigation of said river may be destroyed by said 
harbor master with dynamite or otherwise; but before destroying any snch 
boat, water craft or float said harbor master shall give the same notice as is pro- 
vided in section 2 of this ordinance upon the owner if he is known and can be 

Sicc. S. All charges and espeniM! of moving said boat, water craft or float, 
mentioned in the foregoing sections hereof, all charges for dockage and all other 
charges incurred under the provisions of this ordinance shall be a first lien on 
said boat, water craft or float in favor of said village, to be enforced as herein- 
after provided. The owner of such boat, water craft or float shall also be per- 
sonally liable for such charges and expense above mentioned to be recovered by 
said village as in personal actions. 

Sec. 6. When said village shall have incurred any expense by moving any 
such boat, water craft or float, said harbor master shall cause the same to be 
safely and properly moored and left in charge of responsible persons. Said har- 
bor master, after ten days, if the owner or person entitled to possfssion thereof 
shall not have appeared and claimed said boat, water craft or float, and paid 
the amonntof suid lien thereon, shall proceed to sell the same at public auction, 
after giving ten days notice thereof in two ot the newspapers published in said 
village, setting forth the time and place of such sale and of the time the sale 
shall be left open. Provided that when the owner or owners of any such boat. 
water craft or float are known and their residences are known said harbor 
master shall cause a copy of said notice of sale to be mailed to such owner or 
owners at least five days before the date of such sale. 

Sec. 7. The harlMar master shall receive the sum of five dollars per day for 
the services rendered under this ordinance for such time as shall acttially be 
spent in performing said services. 

Sec. 8. The harbor master is hereby authorized and directed to give orders 
and directions relating to the location of and change of station of every steam- 
boat, vessel, tug, craft or other float within the harbor in the city of South 
Haven, and every captain, master or other person having in charge any steam- 
boat, vessel, tng or other craft who shall neglect or refuse to comply with any 
snch order or direction given by the harbor master shall be punished by a fine 
of not less than five dollars nor more than twenty-five dollars and the costs of 
prosecution. 

Sec, 9. All steamboats, propellers or tugs coming in or going out of the har- 
bor shall be moved under a low head of Rteam and slowly, so as not to endanger 
other crafts or floats, and shall have on board dnring the night time a conspicu- 
ous light in full view, and any captain, master or other person in charge of 
snch steamboat, propeller or tug violating any of these provisions shall be fined 
not less than flve dollars not more than twenty-five dollars and costs of prose- 
cution. 

Sec. 10. Any owner, master or other person having in charge any steamboat, 
propeller, vessel or other craft who shall anchor or otherwise fasten or permit 
to be fastened any steamboat, propeller, tug, vessel or other craft in the harbor 
BO as to obstruct or hinder the free passage of any other steamboat, vessel or 
other craft coming in or going out of the harbor shall be fined not less than five 
dollars nor more than twenty-five dollars. 

Sec. 11. Any person who shall throw into or deposit in Black River within 
this city any rubbish, earth or any carcass, or any vegetables or animal mat- 
ter, which may tend to fill up or obstruct said river or to render the waters 
thereof foul or impure, shall be fined not less than five dollars nor more than 
twenty-five dollars and coats of proaecntion. 

Sec. 13. No vessel propelled wholly or partially by steam shall pass up or 
down the harbor at greater speed than four miles per hour below Dyckman Ave- 
nue bridge, and any person having charge of such vessel violating tbe foregoing 
provisions shall be punished by a fine of not les.t than five dollars nor more than 
twenty-five dollars and costs of prosecution. 
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Sec. 18. No vewel ehall be towed in the harbor while the anchor of such vea- 
Bel be down or drtkRg^ng at the bottom of the river, and any person having 
charge of either such ves.sel or tnic boat violating the provisione of thia section 
shall be lined not leits than ten dollars nor more than fiity dollam and the coats 
of proHCcntion. 

Sec. 14. Any person having charge of any vessel, steamboat, propeller, tu^ or 
other craft wuo shall wilfully mn such craft into any bridge, pier, protection 
pier, crib or dock shall be fined not less than twenty-five dollars nor more than 
one hundred dollars and coats of prosecntion. 

Sec. IB. No person shall unload or cause to be unloaded any cargo or anypart 
thereof of any vessel, propeller, Rteamhoat. harge or Hoat upon any dock on 
Black River within the limits of the City of Sontii Haven, in such manner that 
any portion of such cargo shall project over the line of the docking of said river 
on the water side thereof, and any i«rson violating the provisions of this section 
shall be fined not less than five dollars nor more than twenty. five dollars and 
costs of prosecution. 

Sbc. 18. Any river captain or master of any hoat, watfir craft or float who 
shall violate sections 1, 3, 3, 4. 5, 6, or 7 of this ordinance shall upon conviction 
thereof be liahle to a fine of not less than five nor more than one hundred dol- 
lars for each offense or ma^ be imprisoned in the village jail not more than sixty 
days or both such fine and imprisonment in the discretion of the court. 

Charts: Coatt Chart No. 6, Lake Michigan; South End of Lake Michigan; 
Lake Mtchignn. 

South Manitod Island, Mich.— The harbor of South Manitou is protected 
from all winds from northeast through west to southeast, with good holding 
gronnd, A United States life-saving station has been established at the south 
aide of the harbor. 

Charts: Manitou Passage ; Grand and Little Traverse Bays; North Endof 
Lake Michigan; Lake Michigan. 

SorrH Milwaukee Harbor, Wis. At the month of Oak Creek, abont 9 milea 
to the southward of Milwaukee Harbor. The clay bhiffs forming the lake shore 
to the north and south have an elevation of 60 feet or more above the lake. The 
original depth of water at Oak Creek varied from about 3 feet to zero. 

The present project provides for bnilding piera 360 feet apart extending to the 
30-foot contour, and dredging between them a channel 200 feet wide and 18 feet 

The north pier, 7B5 feet long, and the south pier, 300 feet long, project beyond 
the shore line 500 feet and 140 feet, respectively, and the distance between them 
is 300 feet. The north pier was extended 185 feet by the United States in !8B7; 
the remainder of the piers was built by private interests. The channel between 
the piers runs about S. 70" E. 

April 2H. isnr.—'lhe depth of water at the outer end of the north pier was 
about 1! feet, and at the outer end of the south pier about 6 feet, referring to 
stage of water represented on the charts. The actual stage on the date specified 
was 3 feet loirer. 

In 1663 a small amount of dredging was done between the piers by private 
interests, but it proved to be of no permanent value. 

The improvement of this harbor is not yet far enough advanced to be of value 
to the interests of navigation. 

Charts: Coast Chart So. 3, Lake Michigan; South End of Lake Michigan; 
Lake Michigan. 

Sprinq Lake, Mich. See Grand Haven. 

Sto.vy Lakr, Mich. See Benona. 

Stl-riibos Bay Canal, Harbor of Refuur at Entrance to.— The distance 
across the peninsula to the head of Sturgeon Bay was about 1| miles, vrith a 
maximum elevation of 38 feet above the lake. 
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The present project provides for the maintenance at eiisting works. The 
north pier consists of & main pier 1,194 feet long, and a detached pier 150 feet 
long; total length 1.344 feet; they are connected by 165 feet of guide or fender 
piling. The south pier is of the same length and constmction. They project 
beyond the shore line 1,320 feet and 1,054 feet, respectively; the clear jwidth 
between them at the entrance is 335 feet, at the narrowest part. 335 feet, and at 
the shore line. 780 feet. The channel eitending from the pierheads to the canal 
entrance is 1.230 feet long, 17 feet deep. 855 feet wide at the lake entrance, and 
113 feet wide at the entrance to the canal, and easily and safely navigated. 
There is a tendency to bar formation, caused by material carried by carrent« in 
the canal. Annaal dredging is necessary to maintain the required dimensions. 

The basin formed by the converging piers is 1,080 feet long, measuring from 
its nan'owest portion to the canal entrance ; it is from 789 to 235 feet wide and 
has an average depth of about 10 feet ontside the 17-foot channel described 
above. It is not adapted for anchorage or moorage i>f vessels; the clear width 
of the lake entrance is 235 feet, and of the canal entrance, 130 feet. For the 
harbor rules and regulations prescribed by the Secretary of War. see Sturgeon 
Bay and Lake Michigan Ship Canal. 

This work is a harbor of refuge in name only, but is essential ah an eiterior 
work affording a safe entrance to the canal. 

The extent of improvement in progress is the niaintenanoe of existing works. 

October ir,. r.iOi.—Thn maximum draft that could be carried at mean lake level 
was n feet. The actual stage on the date siwcified was 1 foot loMxr. 

Charts: Sturgeon Bap, Canal, atiii Harbor of Refuge; Coast Chart No. 1, 
Luke Michigan; South End of (ireen Buy; Sorth End of Lake Michigan; Lake 
Michigan. 

Sturhkon Bay and Lake Michihan Ship C.isal, Wis. This water way con- 
nects the waters of Lake Michigan with those of Green Bay through an arm of 
the latter known as Sturgeon Bay, the head of which in its natural condition 
was separated from Lake Michigan by a nari-ow neok of land about If miles 
wide, with a maximum elevation alMve lake level of about 28 feet. 

The original canal, as built by the Sturgeon Bay and Lake Michigan Ship 
Canal and Harbor Coiuiwny. was 7,200 ft-et long, 100 feet wide between revet- 
menta, and 14 feet deep, and, in continuation, a channel 6.100 feet long, of about 
the same width and depth as the canal, was dredged in Sturgeon Bay, and about 
60 per cent of the canal banks revetted. 

The United States assumed control in April. 1888. 

The existing project provides for completing the revetments, widening the 
canal to 160 feet, except the westerly 1,000 feet, which is to be 250 feet between 
revetments, with a channel 900 feet wide and 15 feet deep. The revetments on 
each side of the canal are completed for a distance of 6,850 feet; the clear width 
between thein at the lake entrance and for a distance of 240 feet, is 130 feet; 
thence 5,800 feet, 100 feet; thence 650 feet. 250 feet. The character of the chan- 
nel is stable, although oc>:asional dreilging is necessary to maintain the required 
dimensions. 

Noventber, 7. /.'W/.— The channel of the canal proper was 7.200 feet long and 
15 feet deep; the minimum width at the lake entrance was 110 feet for a dis- 
tance of 2-50 feet, and for the remaining 6,050 feet, the least width was 130 feet. 
The channel in Sturgeon Bay, 8.100 feet long, had a least width of 100 feet and 
a depth of 15 feet at the stage water represented on the charts. On the date 
specified the stage was 1.3 feet tou-er. 
.The channels are well provided with lights, and are easily and safely navigated. 
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1. Authority of canal officers. — The movement of all boats and floating thioKS 
in the canal, and in the approaches thereto, shall be nnder the direction of the 
Superintendent, or bia anthonzed asaistants and their orders and instructions 
mnst be obeyed. 

2. Sipnals. — On entering the canal at either entrance steamers or tu^ mnat 
blow tnoir whistles for one minnte in order to warn craft approaching from 
opposite direction and give them time to gnard against collisions, by tying np 
if necessary. All steamers approaching others going in the opposite direction 
shall slacken speed so aa to pass in safety. Compliunce is reqnired with Rule V 
of the rules and regulations for the government of pilots adopted by the Board 
of Supervising Inspectors, 

"RnleV: Whenever a steamer is nearing a short bend or curve in the chan- 
nel where, from the heights of the banks or other cause, a steamer approaching 
from the opposite direction can not be seen for a distance of half a mile, the 
pilot of such steamer, when he shall have arrived within half a mile of such 
curve or bead, shall give a signal by one long blast of the steam whistle, which 
signal shall be answered by a similar blast, given by the pilot of any approach- 
ing steamer, that may be within hearing, ^onld such signal be so answered 
by a steamer upon the farther side of such bend, then the usual signals for the 
meeting and passing shall immediately be given and answered, bnt if the first 
alarm signal of snch pilot be not answered he is to consider the channel clear 
and govern himself accordingly." 

3. Speed. ^The rate of speed while passing through the canal shall not exceed 
8 miles per hour. 

4. Keeping in the center. — The center must be kept all the way through except 
in passing other craft. In case of grounding, the rapid or strong working of 
boat's engines is strictly forbidden. 

5. Kaflg. — Tlie passage of "bag" or "sack" rafts, or of loose Ic^, into or 
through the canal, is prohibited. 

Rafts shall be made np with logs parallel to each other, in the direction of 
raft lengths, secured and held closely together by freqnent cross sticks, chains, 
or cables. 

Rafts shall not he of greater dimensions, either way. than SO feet wide by 000 
feet long, and if longer than 800 feet shall be bandied by two tugs. 

No raft shall pass through the canal, unless by special jtermission of the 
Superintendent or his authorized assistants, who will direct a time for passing 
that will least interfere with other navigation. 

Masters of tugs and other persons in charge of rafts are required to avoid 
damaging canal revetments and displacing bnoys, ^lars, or the pedestal of any 
range light aiding navigation through the canal. They shall keep careful watch 
when passing aids to navigation and should any be accidentally displaced, shall 
report the fact at the earliest possible moment to the Superintendent or his 
authorized assistants. 

6. Thecanal is for transit only; therefore vessels and boats are forbidden: (a) 
To land at or tie up to the banks or come to anchor in the canal unless on Gov- 
ermnent business or to avoid immediate danger or loss; (f>) to enter the canal 
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two or more abreast ; (c) to pa&s another while going in the same direction in 
the canal ; {d) to paaa the canal in more than one line going each way ; (e) to 
obstruct the canal in any way, or to lioiay, by slow passage throngh the canal, 
or by any other means, the progress of other vessels ; (/} to attemjit passing 
the canal in the face of mnning ice, except at their own risk and liability to 
make gocwl any damage to the canal or its banks which may result from such 
attempt. 

7. To ihorten sail. ^No vessel, however propelled or being towed, shall pass 
throngh the canal with sail or sails up except sail vee-sels running with a fair 
wind. Every craft that sails into or attempts to sail into or through the canal 
most be responsible for any damage resulting therefrom. 

8. Harbor of re/uge.— All steamers, vessels, scows, and rafts are strictly for- 
bidden to anchor or otherwise be secured, so as to injure the banks, docke, or 
wharves ; ohstmct or in any manner impede the progress and sftfety of sacb as 
desire to pass through ; and in no case will they be allowed to remain in the canal, 
TB above mentioned, longer than is absolutely necessary to secure them from 
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immediate loss or damage. Under no circnmstancea will any tug, vessel, scow, 
raft, or any other craft of whatsoever kind be permitted to tie np or lay along 
the sonth bank of the canal, and craft coming into the canal from Lake Michi- 
gan for shelter will be required to pass on through the same to Sturgeon Bay 
where ample harbor room can be found. Craft booud out, detained h^ bad 
weather, will also be required to remain in Sturgeon Bay instead of commg as 
far as the canal to await favorable weather. 

9. Towivg, — All boats engaged in towing vessels that are laden, or partially 
laden, shall use two towlines and shorten them to the greatest extent, bo as to 
have fall control of their tows, and thereby avoid accident while meeting or 
otherwise passing other craft. Boats that are towing vessels without cargo 
need use but one towline, bat the line between the steamer and the first vessel 
or barge of the tow, must not exceed 100 feet in length. Towing more than one 
craft abreast, or rafts of greater width than 50 feet, is forbidden. 

Towing in the same tow, of more than, one scow or barge of 1,000 tons or 
more, of a draft not exceeding 10 feet when loaded, whose load is carried on the 
deck, is hereby prohibited, except upon condition that there shall be two tow- 
lines between each vessel in the tew, the lines to be secured to the starboard 
and port quarters of each craft, and to be of a length not to ezceed 35 feet in 
the clear. 

10. Making /a«f. ^Making fast to the trestle of the elevated walk leading to 
the pierhead lighthoase, or the sheet piling, or docking at the sides of the canal, 
is forbidden. 

11. Ir<QW^ to criTis, piers, and sheet piling. — Vessels shall use great care not 
to strike or injure the crilw. piers, sheet piling or any structure pertaining to 
the canal. 

13. Refuse in caiml. — No person shall roll or throw any stones, ashes, cinders, 
or other material into the canal or the approaches thereto, or place any such 
material on any bank or berm of the canal, so that it is liable to he thrown or 

18. Draft of boats, — No vessel shall enter the canal whose actual draft exceeds 
the least depth of water in the channel of the canal as given by the Saperia- 
tendent. 

14. 7\imihg around in canal. — Tugs or other steam vessels exceeding 100 feet 
in length, are forbidden to tnm around, or to attempt to turn around, ia those 
portions of the canal that have not yet been widened, 

15. Obatruetitig navigation.^ATiy one who shall willfully or through careless- 
ness in any way obstruct the free navigation of the canal, or by the violation of 
any of the laws or regulations governing the canal and those using it, delay or 
inconvenience any boat having the right to use the canal, shall be responsible 
for all damages and delays, and for all expenses of removing the ohstructions. 

16. Commercial itatislica. — The masters or clerks of all vessels using the canal 
(except in the case of vessels merely entering to seek a harixjr of refuge from 
storms and not bound through) shall furnish in writing to the Superintendent 
a detailed statement of passengers and cargo carried. 

17. Tugs engaged in the towing business are excepted from the operation of 
Rule 0, paragraph (a), and Rule 8, in so far that while waiting for tows they 
may lie in the harbor of refuge, or at such points along the north canal bank as 
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may bo designated by the Superintendent. They mnst, however, move out of 
the canal whenever the HupenntendeDt shall deem it neceeaary for the accom- 
modation of other craft. 

18. VeKsel or craft sinking in, canal. — In case of any boat, vesael, or other 
craft, or raft, ainklng or gronnding in the canal, or otherwise obstructing it, 
the ofBcer, or agent of the United Stat«s in charge of the canal, shall have the 
right to take such posaession of such vessel, boat, or other craft, or raft, as shall 
be necessary for the puri>ose, and remove it, and clear the canal of the obstruc- 
tion caused by it, and no one shall interfere with or prohibit him from doing so, 
or do anything that will tend to interfere with or prohibit him from doing SO: 
Provided, That the officer, or agent of the United States may, in his discretion, 
give notice in writing to the owners of any vessel, boat, or other craft, or raft, 
obstructing the canal as aforesaid. 

Charts : Sturgeon Bay Canal and Harbor of Refuge ; Coaitl Chart No. J, Lake 
Michigan; South End of Green Bay; Ntn-th End of Lake Michigan; Lake 
Michigan. 

Sdtton Bat, Hich. See Grand Traverse Bay. 

Tacoosh Rivbr, Mich.' See Whitefish River. 

Two Rivers Harbor, Wis. On the west shore of Lake Michigan, about 78 
miles N. by E. of Milwaukee. E^t and West Twin rivers unite immediat^y 
inside the original shore line of Lake Michigan, and discharge through a com- 
mon outlet into the lake, between two piers extending about S. 33° B. The lake 
shore, for a distance of several miles each side of the harbor, is comxKised of 
sand, but slightly elevated above the lake. The original governing depth on the 
shifting bar at the entrance was from 2 to 3 feet. The work of improvement 
was commenced by the United States in 1873 .nnder a plan which provided for 
the construction of two parallel piers extending into Lake Michigan at the 
outlet of the rivers. 

The existing project provides for the maintenance of the harbor piers and 
channel between them of navigable width, 13 feet deep. The north pier, 1,810 
feet long, and south pier, !,710 feet long, project beyond the shore line 1,108 feet 
and 910 feet, respectively; clear mdth between them at entrance 250 feet, at 
narrowest part 340 feet. There is a tendency to the formation of sand bars, at 
and near the harbor entrance, which decreases the depth of water about 1 
foot. Dredging is annually necessary to maintain the required depth. In all 
other resjiects there are no dangers or difficulties attending navigation, 

Augvxt a, JWi.—The channel was 1,810 feet long. 13 feet deep, with least 
width of 160 feet. The depth given refers to the stage of water represented on 
the charts. The actual depth on the date specified was 0.5 foot lower. 

East Twin River was formerly navigated by boats of 7 feet draft for a dis- 
tance of 3 mileK from Lake Michigan. For many years past it has been used by 
rowboats only. West Twin River has a minimum depth of 7 feet from Two 
Rivers Harbor to Kingsville. a distance of about 7 miles. It has not been navi- 
gated by vessels for a number of years, but used for floating saw logs. 

Harbor Elites and Regulations. 

Section 1. The signal for opening the bridges on West Twin River in said 
city for the passage of vessels and all ^teum or other craft sailing or plying in 
the harbor and rivers of said city shall lie three long blasts. 

Sec. 3. The signal for opening the bridge on Bast Twin River in said city for 
the passage of vessi-Is and all steam or other craft sailing or plying in the harbor 
and rivers of said city, shall be two long blasts. 

Sec. 3. The bridge tender or other person whose duty it is or may be to tend 
and open the said bridges for the passage of such vessels and crafts shall promptly 
respond to such bridge signals and oi)eu the bridge indicated by the signal. 
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Sec. 4. All officers or persona in charge of such vessels, steam or other craft. 

desiring f " '' ' ------ --'-'- - >--•>-- -< -" ----- ->- - — >- --■^-' "^ ■ ■ 

and requi 
bridges. 

Sec. 5. No bridge shall be opened between the hours of 6 and 7 a. u 
between 13 and I p. m., and from 3.30 to 6.30 p. m. 
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• AboTK Hunt nt ntrr n'piwnltd on tfar rbiU. f I^^inic dowDiIrom lowsrrt thr lake. 

Cltarts: Coast Chart No. !, Lake Michigan; South End of Lake Michigan; 
Lake Michigan. 

Waukeoan Harbor, Iul. An artificial L-shaped harbor on the west ehore of 
Lake Michigan abont S4 miles from the entrance to Chicago River, and about 
4B miles from the entrance to the harbor at Milwankee. From the outer end of 
the piers the entrance channel extends about N. 80° W. 750 feet, thenc« abont 
N. 6B° W. 480 feet, thence the basin e2t«nds al)out due north. North and south 
of the harbor the lake shore, for a diHtacce of several miles, is composed of sand 
and has an elevation of but a few feet above the lake. At about 1.500 feet west- 
ward, the plateau upon which the city of Waukegan is chiefly built has an 
elevation of from 80 to 50 feet. OriKinal depth of water at shore line, zero. 
The work of improvement of this harbor was commenced by the United States 
in 1855 under a plan for the construction of a breakwater, but the first cribs 
placed were destroyed, and nothing further was done until 1881, when opera- 
tions were resumed nnder a plan for the construction of an artificial harbor by 
inclosing a portion of Lake Michigan by pile piers, and dredging the inclosed 
area. 

The present project provides for the maintenance of esisting works, which 
consist of the piers for protecting the harbor entrance and the basin, and a 
channel IS feet deep between the piers and in the basin. The north pier, 1,867 
feet long, and the south pier, 1,628 feet long, project beyond the shore line 820 
feet and 1.420 feet, respectively : clear width between them at entrance 240 feet, 
at narrowest part 235 feet. The littoral drift of sand from north to south is very 
large in this vicinity, and baa caused a material advance of the shore line north 
of the harbor entrance, also a tendency toward bar formation between the piers 
and outside of the pierheads. Dredging is occasionally necessary to maintain 
the required depth. 

July 17, i:toi. — There was a channel between piers about 1,120 feet long, 13 
feet deep, with least width of IQO feet: for a width of abont 80 feet this channel 
had a depth of about 18.5 feet, having been dredged by the city of Waukegan 
and the Western Coal and Dock Ccimpany without expense to the United States, 
The basin is abont 900 feet long, measuring from the south pier, 800 feet wide, 
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snd 19 feet deep ; entrance abont 800 feet vide. It is not adapted to th« anobor- 
a^ of vessels, the area bein^ tcm limited for tbat parpoae. Teaaele can moor to 
tbe docks, but dnring the preTalence of seTere gales the seaa eanse so mnch dia- 
tTLrbance tbat it ia not safe to remain. Tbe Western Goal and Dock Company 
has extended the basin northerly abont 800 feet to connect with their slip, whicfa 
bas a general direction of nortfaweet and eontheaat, and is abont OSO feet long, 
12S feet wide, and 19 feet deep. 

The dangers and difficulties attending navigation consist of two la^^ bowlders 
in the Qovemment basin ; one is 1o6at«d abont 280 feet from the sonth pier, and 
tbe same distance from tbe shore ; the other abont 300 feet south of the Western 
Coal and Dock Company's coat ehed, and BO feed east of the city dock, "nie 
depth of water over them is 18.9 feet and 18 feet, reopectiTely. AH of tbe fore- 
going depths given refer to the stage of water represented on the chsrte. Tbe 
actual stage on tbe date specified was 0.0 foot latter. 

Tbe extent of impTovement in progress is the maintenance of existing works. 

Bulbs and Requlationb for Waokegan Harbor, approved by tbe Secretary 
of War, October 8, 18M: 

Allvesselsor craftare forbidden to tie to or lie alongside of tbe United States 
harbor piers at Waakegan, 111., except they are engaged on Qovemment bnsi- 
nees. or are compelled by stress of weather or accident, or to prevent loss of life 
or proxmrty. They are likewise forbidden to lie at anchor in tbe basin or chan- 
nel of said harbor, except for refnge from storms, or in any way to obstmct free 
navigation of said harbor. 

Chartg: Coast Chart No. 4, Lake Michigan; South End of Lake Michigan 
Lake Michigan. 

Wbbt Twin Rivbb, Wib. See Two Rivers. 

WHmnsB BivKB. HiCB. Oct. £«,ije.^— TheWtaltefiah.Bapid, andTaeooob 
rivers, the former otij used for logging, and tbe latter two only smaD creeks, 
empty into Little Bay de Noqnette through a common channel, which Hes 
between two long points of shoals ezteuding a long distance out froni the west 
ataore of the bay at Maaoaville, and from tbe east shore oiqxMit«. This chaanel 
is narrow and tortaous and is eaid to have bnt abont 4 feet of water at eboaleet 
places. It is believed apon the best information obtainable that the bottom of 
tbe channel, under a covering of gravel and clay, is flat rock at a depth of 8 feet 
or so at ordinary stages. 

Chartt : North End of Oreen Bay ; North End of Lake Michigan ; Lake Mich- 

Wbttb Lake, Mich. On the east shore of Lake Michigan, aboot 11 miles 
NNW. of the entrance to Muskegon Harbor. This improvement gives accees 
from Lake Michigan to White Lake, which is the harbor for the towns of Mon- 
tague and Whitehall, at its head. The present artificial entrance channel has 
been made by the Government. Tbe original ontlet of White Lake was about 
8,SEiO feet farther north, and afforded a channel 6 feet deep and about 86 feet 
wide between slab piers bnilt by local enterprise. The work of improvement 
waa commenced by the United States in 1887 under a plan which provided for 
the abandonment of the old outlet and the construction of a new one 12 feet 
deep and 300 feet wide, with revetments, and with protecting piers extending 
into Lake Michigan. Subsequent plans provided for dredging and pier exten- 
sion. The length of the north pier and revetment is 1,710 feet, and of the south 
pier and revetment 1,958 feet The north pier projects 680 feet, and the south 
pier 790 feet, beyond the shore line, and 170 feet beyond the end of the north 
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pier. These piers are practically parallel, and the width between them is 184 
to 188 feet. The channel between the piers is abont 1,9S0 feet long, and bearB 
abont N. 80° 30' B. At the outer ead the available depth on line with the aoath 
pier is lO.S feet, while the northern half of the entrance is mnch shoaler. Far- 
ther inside the depth at the time of the last soundings was 1S.8 feet in the mid- 
dle of the chatmeL Immediately after leaving the entrance channel, the line of 
best water in White L^e bends to the south around a shoal projecting from 
the north shore. White Lake is abont 4^ miles long, from i to li mites wide, 
and has a depth of 2S to SO feet. This is the only bsain. Anchorage is good, 
but mooring facilities do not exist No bridges exist and no harbor regnlations 
are enforced. 

Chart* : Coast Chart No. 8, Lake Michigan ; South Eitd of Lake Michigan ; 
Lake Michigan. 

Wou RivsR, Wis. See Ahnapee. 
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